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Quantichem automatic analyzers 
for total water hardness and 
dissolved silica concentrations 
include the electronic colori- 
metric unit and the recorder. 
These analyzers are especially 
important in the operation of 
water treating facilities for high- 
pressure steam power plants. 








Automatically analyze wate 
for silica and total hardness 


--- with the field-proven 
Quantichem instrument 


All the steps of an analysis . . . from the flus:ing of sample cells 
and calibration of photoelectric measuring circuit to the 
metering of reagents and the recording of results . . . are performed 
by the new Milton Roy Quantichem instrument. This automatic 
analyzer is, in fact, a miniature lab for analyzing water for 
total hardness or silica content. Units are now in actual customer 
use after more than three years of research and field testing. 


The silica analyzer has a range of 0 to 0.05 ppm . . . standard 
ranges for the total hardness analyzers are 0-3 and 0-5 ppm. 
Concentrations of other constituents in water, such as iron and 
phosphates, can also be analyzed by this unit. For these and other 
applications of this analyzer, consult our instrument engineers. 
Bulletin 1156 contains detailed information on the Quantichem 
instrument . . . write for your copy. 


Suncoast Instrument Division, MILTON Roy COMPANY, 
1300 E. Mermaid Lane, Philadelphia 18, Pa. 





CHEMICAL INSTRUMENTATION SYSTEM 


Engineering representatives in the 
United States, Canada, Mexico 
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NSTRUMENT makers are using 
more and more Johnson pivots. 


Maybe you're one of them and can tell 
how many Johnson pivots are held in 
the teaspoon above. 


There's a prize! No world beater, but a 
handy transistor portable radio to the 
closest guesser. In case of ties, earliest 
postmark will qualify. 


But you needn't guess when you need 
precision pivots, accurately machined, 
scientifically hardened and polished to 
a metallographic finish. Direct your 
inquiry to Johnson for satisfaction. 


Mail your estimate of the number of 
pivots in this regular teaspoon now to 
qualify for the prize. A postcard will do. 


Welton WV. 
«ls ohnson 


Engineering Company, Inc. 


Lp go Pack 


precision miniature parts 


59 SUMMIT AVENUE 
SUMMIT 5, NEW JERSEY 
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News and Views about Feature Articles and 4 





|. 


L. A. Dodge 


A. Russell Aikman 


Control Problems with Analyzers. Your editors are often accused 
of printing control discussions that are too “long haired” for many 
of our practical instrument men readers. But on page 363, you will 
find an article that makes no compromises with full technical treat 
ment, yet skillfully avoids unfamiliar mathematics. Here, however, 
for those who want exact information, are included several graphs 
and vector diagrams helpful in understanding the subject and in esti 
mating system response. Russell Aikman of Schlumberger again justé 
fies his reputation for simplified writing about involved control topics, 
With so many analytical instruments being contemplated or actually 
installed for use in feedback control systems, Aikman’s information 
will warn many instrument men of potential trouble and advise them 
of ways to avoid it. Rus came to the US in 1954 from advanced work 
in process and controller frequency analysis with Imperial Chemical 
Industries. He’s a physical chemistry graduate of Glasgow University, 
Seotland, author of “Frequency Response” (MacMillan—1956), and 
chairman of ISA’s Feedback Control Systems Division 6D. Aikman’s 
present work is in technical and market development of industrial 
instruments for his firm, Schlumberger Well Surveying Corporation, 
Ridgefield, Connecticut. To relax from his vigorous schedule of work, 
writing, and speaking, Rus and family ski, fly model planes and sum 
bath. 


Compensating Steam Flowmeters. Your editor has heard (although 
never seen in print) that over 20% of all recorders are flowmeters. 
Of this great group of instruments, many meter gas and steam flow— 
“flowing wealth” as it were. And all steam and gas flowmeters ar 
subject to serious errors due to density and temperature changes. 
Conclusion: there must be a lot of wealth flowing through meters that 
isn’t very accurately accounted for. This is a “dollar leak” that 
should interest every instrument man. In a story on page 374, L. A 
Dodge, Equipment Engineer for Bailey Meter Company, thoroughly 
explores the flowmetering errors caused by changes in steam prey 
sure and temperature. Larry says: “We found ourselves asked to guar 
antee high accuracy over extreme ranges of pressure and temperature. 
This problem didn’t seem to exist until recently. Within the past few 
years, however, there’s been a growing desire to apply compensation to 
high-pressure turbine throttle-flow measurement, for two reasons: 
1. While turbine efficiency is greatest at design conditions, sometimes 
they must operate at lower pressures; 2. The higher cost of modern 
boilers and turbines makes possible more expensive instrumentation 
without increasing the instrument-to-plant cost ratio. Larry is @ 
U of Wisconsin grad who went directly to Bailey from school in 1929. 
Larry has written before for ISA: “Power Plant Flowmetering” pag 
545, December 1955 ISA Journal. 


(Please Turn to Page 8A) 


1SA Jone 





J. W. Schwartzenberg 


eee 

















NEW 


perform 
process | 
the stre: 
one to f 
reprodu 
mental i 
leum an 
here is f 


Septemt 














Perkin-Elmer 
nnounces 3 New Advances 
In Gas Chromatography 


Since the advent of commercial gas chromatography instru- 
ments, Perkin-Elmer has been a leader in the development of 
new instruments and techniques. Now Perkin-Elmer announces 


three new instruments, each a unique advance in its field. 


NEW! The Model 188 Triple Stage Vapor Fractometer 


will analyze an unknown multi-component sample faster than any gas 
chromatography instrument in service today. The Model 188 makes three 
simultaneous analyses of high, medium and low boiling components, each 
under optimum chromatographic conditions. The instrument will analyze 
mixtures with components ranging from light gases to liquids boiling at 
400°C. or higher. 





NEW! The Model 184 Process Vapor Fractometer 


performs continuous multi-component analyses of a wide variety of 
process streams. The instrument automatically withdraws samples from 
the stream at timed intervals and determines the concentration of from 
one to four pre-selected components, recording these with exceptional 
reproducibility on a bar chart. The Model 184 was evolved from experi- 
mental instruments placed in actual plant service by ten leading petro- 
leum and chemical companies over a period of almost two years. Shown 
here is face of programmer unit. | 





NEW! The Model 154-C Vapor Fractometer 


brings automatic range control to gas chromatography. The 154-C antici- 
pates high peaks and automatically attenuates them to manageable 
proportions, leaving the operator free to go about other work. The Model 
154-C also features two new accessories: a combustor for reducing com- 
plex hydrocarbons such as octane to CO, and H,O for easier, faster 
determination; and a high-temperature column that handles liquids with 
boiling points up to 400°C. 


For further information write us at 850 Main Avenue, Norwalk, Conn. 


INSTRUMENT DIVISION 


Perkin-Elmer Gyno 


NORWALK, CONNECTICUT 
See Perkin-Elmer products in Booth 1456 during ISA show Sept. 9-13, at Cleveland Auditorium 
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John A. Russell 
ing issue 
an exclus 
Computer Simulation for Training. (Page 369). A clever new use with sev! 
of analog computers is to simulate closely the behavior of an actual tgge . 
process to give realism to operator training. Perhaps here is a goly. tion of t 
tion to the growing problem: How to train operators for processes that actor, bu 
are too expensive or dangerous to be entrusted to a green man. The through 
simulator avoids the tying up of expensive actual plants, and eliminates Company 
the risk of damage to both plant and trainee. This is an answer to teil Pas 
the problem of training operators for the several nuclear power plants . 
and experimental reactors now being built. John Schwartzenberger =. 
has been concerned with the project ever since 1955 when the Atomie soxapabe 
Energy Commission requested Leeds and Northrup to build a nuclear - ‘a 
reactor simulator for the US exhibit at the International Peacetime por 
Uses of Atomic Energy Conference, Geneva, Switzerland. Jack's 
introduction to instrumentation was at Case Institute, from which he Radio | 
graduated with a BS in ME in 1953. His work ever since in L &N movi 
has concerned automatic control, analog computers and simulation, — 
On a different kind of instrumentation he’s an expert too—playing the <i 
clarinet and building hi-fi equipment. pin 
the aler 
whether | 
I ; [pes ; ae to-date 0 
n-Pile Loop Instrumentation. Components to be used inside nuclear To help - 
reactors—including the instrument components—are subjected to in- methods 
tense radiation. Both the operating characteristics and stability of “Radio F 
these components can be greatly affected by the radiation—usually ratory al 
unfavorably. The in-pile solution loop is a device for experimentally Stelzner 
testing materials, instrument parts and solutions under such radiations specialist: 
in a safe and controllable manner. And aside from its interest as an oratories. 
instrument proving ground, the in-pile loop presented very challenging going exy 
problems of instrumentation and control. These are discussed on page principle, 
390 in a story by John Russell, Engineer in the Instrumentation and electronic 
Regulators and Controls are as Control Division, Oak Ridge National Laboratory, of Union Carbide and stab 
oo actuating Nuclear Co. Jack tells us he wrote his article “because there appears ORNL sal 
to be increased interest in the design and operation of in-pile loops. | and of a 
Vulcan ge mer oer agg I felt the experience obtained at ORNL in the safe operation of these system. 
ames 2 yeas potentially dangerous types of experiments should be made available 
bana available with to other men engaged in the construction of new, in-reactor experi Pnewmc 
excelent flexibility for delicate ments.” Jack is a University of Maryland man with wartime U. §. over elec 
tions. i G5 gau with Navy experience in electronics, radio and radar. Hobbies include early must not 
high vaigble in service American furniture reproductions and sailing—his favorite. (Where draulic, 2 
are available in many coating can you sail near Oak Ridge?) may be ¢ 
ee provides integrated re- | and oper 
search, development and manu- simulatio 
facturing facilities. This means analogs a 
complete quality control from raw Servicing IR Analyzers. If continuous analytical instruments are important 
material to finished product; as- realize their full potential usefulness and become the key primary is the ob 
— you that every diaphragm elements feeding end-product quality measurements into the computer ment eng: 
is made to strict specifications. controlled processes of the future, they must be highly reliable. And Union, hi 
A, vital part of this Vulcan in- we must, therefore, master techniques for advanced preventative mait- low-cost, 
ation is our research and de- anal . August which wi 
ve opment laboratory. If you have tenance and quick, sure repair following breakdown. In our Aug which wi 
iaphragm problem, we shall be issue, Lawrence Maley of Mine Safety described how to adapt IR issue of 
Gciitts cansake with you. analyzers to solution of five actual, specific, problems. On page 385 used it fe 
of this issue he tells how to keep IR analyzers running. Especially control, f 
Another useful to servicemen will be Larry’s trouble-shooting and preventative control iy 
maintenance check lists. And Maley’s reporting bears out the old serviceme 
observation that “instrument service begins with a good installation control-m 
U LCAN and proper start-up.” We think Larry is particularly well we - Po is 
write on IR analyzer servicing because, in his job at Mine afety’ nerator 
ROSEN IAPOVET Technical Products Division, instrument engineers, process engineers, distance-y 
Write to: Dept. J-7 chemists, and metalurgists are constantly bringing him their applice true tran 
REEVES BROTHERS INC. tion, operation, and service problems. From this vantage point, Maley and outp: 
ee en See . sees the whole IR analyzer picture from initial selection through to pre formation 
54 Worth Street » New York 13, N. Y : “a 2 : “* a “pag and main 
Cledie Sika Readers’ Service Card ventative maintenance. Be sure to read this one. 
ISA Jou Septembe 
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trumentation of Ford Reactor. 
werful nuclear reactor to 
educational research will 
sometime in September at 

rsity of Michigan, Ann Ar- 
= Fes asegueratt of power will be 
ysed largely as & neutron source for 
experimental research. Ina forthcom- 
ing issue, the ISA Journal will carry 
an exclusively written report, together 
with several particularly informative 
photos, on the complete instrumenta- 
tion of this most modern college re- 
actor, built by Babeock and Wilcox 
through a grant from the Ford Motor 
Company Fund. Our report will be 
told by men who know: one a Michi- 
gan U. Engineer; the other, R. N. Brey 
of L & N, who supplied the instru- 
ments and controls. With several col- 
lege reactors planned or in construc- 
tion, this report from Michigan will 
be timely and valuable. 


Ins 
The most po 
be used for 
“g0 critical” 


Radio Frequency Analyzers. In the 
fast-moving field of lab and process- 
stream analyzers, new methods and 
operating principles are being per- 
fected almost monthly. It behooves 
the alert instrument engineer — 
whether designer or user—to stay up- 
todate on these latest developments. 
To help you keep tab on the newest 
methods we will soon bring you 
“Radio Frequency Analyzers for Labo- 
ratory and Plant,” by Fisher, Kelley, 
Stelzner and Wagner—all analysis 
specialists at Oak Ridge National Lab- 
oratories. This will be a thorough- 
going explanation of the RF analyzer 
principle, with excellent diagrams of 
electronic circuits, calibration curves, 
and stability characteristics of the 
ORNL salt grid-dip oscillator “Gridos,” 
and of a more recent dual-oscillator 
system. 


Pneumatic Simulator. In our furor 
over electrical analog simulation, we 
must not forget that pneumatic, hy- 
draulic, and even mechanical analogs 
may be cheaper and simpler to build 
and operate. And for process-plant 
simulation, pneumatic and hydraulic 
analogs are much more realistic — an 
'mportant advantage where education 
is the objective. Two Shell Develop- 
ment engineers, Andy Bremer and Don 
Union, have come up with a simple, 
low-cost, flexible pneumatic analog 
which will be described in a coming 
issue of the ISA Journal. They’ve 
used it for analysis of actual process 
control, for testing and alignment of 
control instruments, and for training 
Servicemen on instrument behavior, 
control-mode adjustment, etc. Also de- 
scribed is their ingenious “dead-time” 
oe Which uses a mechanical, 
pe: pte arg device to produce 
wal co lag between air input 
theugaea This is very useful in- 
pe n for instrument engineers 
nd maintenance people. 
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w BOURNS 


High vibration performance 


- Temperature compensation 
- Expanded measurement ranges 
* High reliability 


An entirely new concept in pressure instrument performance combined 
with Bourns’ experience in fine instrument manufacturing. 







MODEL 409 
Absolute Pressure Transducer 


. ».@ new design which provides extremely accurate 
performance characteristics. An advanced mechanism 
results in low vibration sensitivity for high vibration 
levels over all pressure ranges. 

Temperature compensation and optimum material 
selection result in negligible temperature effect over 













a wide temperature environment. 
Available ranges: 0-2 psia to 0-100 psia. 








Write for Bulletin 409 






MODEL 509 
Differential Pressure Transducer 


...@ new design with the same quality plus features 
as the Model 409. The diaphragm capsules 
manufactured by Bourns provide exceptional hysteresis 
and linearity performance in addition to the low 
temperature error. These production instruments are 
assembled and tested to exacting quality standards. 
Available ranges: 0-2 psi to 0-100 psi. 
















Write for Bulletin 509 
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® What’s New in the Industry 


Inside sources indicate that the Navy may adopt 
a new chronometer to pinpoint navigation. Except 
for the atomic clock, this new instrument under 
Navy consideration, may be the most accurate 
chronometer in the world. Made by Times Fac- 
simile Corp., the shipboard electronic chronometer 
is accurate to one second in 12 days in contrast to 
the present one which is accurate to one second in 


24 hours. 
& 


Problems of poor radio and television transmis- 
sion due to tower icing, freezing of gas-line pump- 
ing stations, and accidents on loading ramps and 
highways caused by ice may become problems of 
the past. A new method of protection against ice 
formation on outdoor installations is a sleet and 
ice alarm system developed by American Instru- 
ment Co. The system detects climatic conditions 
favoring ice formation and automatically actuates 
defrosting heaters or provides visual alarms for 
the manual actuation of heaters. 


Recent revelations in nuclear research present a 
slight, but disturbing possibility that the instru- 
ment industry’s carefully laid plans for a big 
future in uranium fission power are already obso- 
lete. Control of thermonuclear fusion—the H- 
Bomb reaction—looms as the villian of this piece. 
When, and if fusion control is proved a possibility, 
gome say in only 5 years, the power industry will 
likely abandon all plans for further fission power 
plants. This trend toward fusion should be 
watched closely by instrument makers and power 
utilities alike. 
* 


Signs of our time. Sir Walter Puckey, chairman 
of Automation Consultants and Associates, Ltd., 
in evaluating Britain’s place in the automation 
race, shed some clear light on what’s happening 
in our industry. “It is interesting to note that the 
office machine output in the USA is now higher 
than machine tool output, and the trend to devel- 
opment there is one which we shall follow, our 
ysual 5 years behind. It seems inevitable that 
manufacturing industrial employment will decline 
and more people will engage in service activities, 
with a relatively greater demand for many forms 
of office machines.” 


A boon to missile and rocket makers who are 
plagued constantly by loss of equipment in flight 
tests comes by way of a new radioactive missile re- 
covery technique developed by Era Engineering 
Corp. The technique insures recovery after a 
flight test; detection, storage and operation of 
equipment is relatively simple and inexpensive, 
although, trained personnel are required to handle 
the intense radioactive sources used. Radar sel- 
dom shows the exact place where the missile falls 
at the end of a flight, but air-borne scintillometers 
search out the radioactive source placed in the 
missile prior to take off. 


12A 
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In the “now it can be told” department, we hy 
news that the testing and calibration of . 
Navy’s infrared guiding system for the @ 

winder” missile is made possible by the first jy, 
frared radiation standard, developed by Sern 
Corporation of America. The standard jg bein 
used by the G & I Division of Phileo fe 
testing the sensitivity of the lead Sulfide ¢g) 
which is the heart of the Sidewinder. 


What effect is automation having on the fe 
of the Soviet Union? Ina rare glimpse 
Iron Curtain that surrounds industrial Rugs 
Gurov, writing in the “USSR Illustrated New’ 
reveals that the economic effect of automation) 
only one industry, machine tools is tremend, 
He cites these figures to emphasize his gi 
Before installation of automatic lines at the Kh. 
kov Tractor Plant, the output of motor heads Ke 
man was 1,040 annually; now after automati, 
the output is 10,790 annually! 


According to a recently published, but not 
widely circulated Army report AR 700-75, all} 
weapons and related equipment will be conver 
to the use of the meter for measurement of ling 
distances. The move is designed to facilites 





standardization within NATO to permit bette 
and more extensive use of allied and captuy 
enemy materials in event of war, and to simpli 
firing procedures for indirect-firing weapons. (me 
version will be accomplished by January 1, 1% 
This move which will surely effect bidding on gu 
ernment contracts by instrument makers ands 
strumentation planning for new weapon desig 
should be watched carefully. 
* 


A treasure hunt is going on and the high stale 
are far removed from the kid’s game. An A 
Service Corp. helicopter, equipped with a sem 
tive magnetometer and direct writing oscillograp 
is on a world-wide search for sub-surface deposit 
of ores, rare earths and oil. The helicopter@ 
plores in hours ground which formerly took di 
and weeks to cover, while findings are coordinal 
and recorded on a Brush Electronics direct Wi 
ing oscillograph, which instantly charts minit 
variations in signals from the sensitive magit 
ometer and records altitudes and locations. 


Electronic units that “never make a mistake’ # 
controlling the production of chocolate dv 
marshmallows and other candies made i 
Tuxedo Candy Company plant in San Jose, 
According to Minneapolis-Honeywell’s food 
try engineers who designed the system, this! 
modern plant comes closest yet to the fi¢ 
“automatic factory.” Automatic detecting, m@ 
uring and controlling devices abound in the 
plant, monitoring and controlling everything # 
the flow of chocolate to packaging and su 





M-H engineers say they expect other confection 
to get a sweet tooth for similar automation 
systems. 
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A Milton Roy Controlled Volume Pump 
with pneumatic stroke length adjustment. 


In pH control systems, such as the one illustrated, 
flow rate may vary. To keep the chemical feed in pro- 
portion to the varying flow rate, an open loop chemical 
feed control system is added to the closed loop pH con- 
trol system, which automatically adjusts chemical 
feeding rates for changes in pH. A Milton Roy Con- 
trolled Volume Pump through speed and stroke length 
adjustment acts as final control element for both flow 
and pH controllers. 
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For highest product quality... 
use Controlled Volume Pumps 
as final control elements 


Ultimate quality of your product is assured when you use Milton Roy 
Controlled Volume Pumps to regulate feed and distillate rates. As final 
control elements in the control loop, they contribute to accurate regu- 
lation of your process variables . . . are accurate in delivery within + 1%. 


Milton Roy Controlled Volume Pumps also serve as flow controllers . . . 
simultaneously metering and pumping process fluids. Or, they can serve 
as ratio controllers . . . maintaining a fixed relationship between any 
number of process streams. Available in simplex, duplex, and multiple 
liquid end types. Capacities from 3 milliliters per hour to 22.5 gpm per 
liquid end. Pressures to 50,000 psi. 


If you’d like to discuss Controlled Volume Pumps in more detail, visit 
our booth at the ISA Show . . . No. 1339. Milton Roy engineers will be 
glad to show you how these pumps can provide a solution to your low- 
capacity flow control problems . . . how these pumps fit into the process 
instrumentation picture. 


MILTON Roy Company, Manufacturing Engineers, 1300 E. Mermaid 
Lane, Phila. 18, Pa. 


Engineering 
representatives in the 
United States, Canada, 


Mexico, Evrope, 


Asia, South America « “= & . 
Australia, Africa. * 


CHEMICAL FEED SYSTEMS 
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SERVRITE © 


Thermocouple Wire 
with 
BONDED STAPLE INSULATION 


Many inherent advantages of this 
newly developed bonded staple yarn 
insulation make it adaptable to a 
wide range of applications. It is 
suitable for continuous use at tem- 
peratures up to 1600° F. and in 
adverse atmospheric conditions. It 
is flexible, tough, does not powder, 
and can be color coded. 

Gordon’s research and product 
development laboratory has worked 
out the application of bonded staple 
yarn to thermocouple wire and, now, 
offers to industry any SeRv-RITE 
thermocouple wire or thermocouple 
extension wire with this new insula- 
tion. The commonly used wires are 
available for delivery from stock. 

Gordon service engineers shall be 
glad to advise on the use of this new 
insulation in your particular appli- 
cations. Write for full particulars. 


VISIT GORDON 


Booth 1125 - ISA Show 


Get the complete story on SERV-RITE 
Thermocouple Wire and Thermocouple Ex- 
tension Wire. 


7008 


CLAUD S. GORDON CO. 





623 West 30th Street, Chicago 16, Illinois 
2011 Hamilton Ave., Cleveland 14, Ohio 
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- Automation 





Behind the Iron Curtain’ 


DIRECTIVES OF THE 20TH 
CONGRESS OF THE USSR FOR 
THE SIXTH FIVE-YEAR PLAN 


Russia Calls for Push-Button Factories 


To ensure the further promotion of 
technical progress, higher productivity 
and easier working conditions, the 
Directives call for a sharp rise in the 
tempo of mechanizing operations and 
the introduction of automation. In- 
tegrated mechanization of basic and 
auxiliary operations, particularly ma- 
chine loading and unloading will be 
effected on a large scale in all indus- 
try. 

From automatic operation of sepa- 
rate units and processes it is planned 
to go over to automatic shops, assemb- 
ly lines, and fully-automatic factories. 
Remote control of equipment, and 
telemechanical control and operation 
of power systems, in oil fields, and 
other production, will be introduced on 
a still wider scale. 


Aim: Catch up to U. §&. 


The planned measures for develop- 
ment of integrated mechanization and 
automation, will be carried out, sim- 
multaneously, in perfecting technologi- 
cal processes and in improving the 
organization of production. A _ con- 
siderable increase is envisaged in the 
continuous and conveyor-line methods 
of production, as a result of which the 
arduousness of the work will be re- 
duced to the level of the best achieve- 
ments of home <2nd foreign engineer- 
ing. The draft Directives envisage 
special assignments for mechanization 
and automation in the metallurgical, 
coal, oil, machine-building, and other 
industries. 


ELECTRONIC COMPUTERS IN 
THE SOVIET ECONOMY 


by V. Pekilis 


Today, we have machines to help 
man not only in his physical labor, 
but in his mental labor too. These 
are high-speed automatic electronic 
computing devices operating at a real- 
ly fabulous speed, and the results are 
precise to within .000000001. 

Electronic computing machines de- 
veloped and built in the USSR are the 
BESM, Strela, and M-2 universal ma- 


*Excerpts from Soviet News Bulletins, USSR 


Embassy, Ottawa, Canada 


chines, the Ural serial Machine, ay 
the Crystal, Pogoda and STsy pe. 
ialized machines. These are the fy 
representatives of a new branch g 
engineering, and every new day sq 
them used more extensively in the» 
tional economy. 


Several Months’ Work in Three How, 


A BESM machine has recently op 
puted tables showing the utmost lin) 
of steepness of slopes of canals, bey 
which they would crumble. It igi 
less than three hours to obtain ig 
variants of the tables, whereas }; 
ordinary computing machines 
not have obtained even one varia 
after several months’ work. 

Another machine—M-2—has sow 
a highly complicated problem to & 
termine the stability of concrete dam 
of large hydro-electric stations. | 
took the machine some nine hous} 
compute each variant of the proba 
and, in all, the machine performed # 
million mathematical operations. 

By going over hundreds of varia 
of calculations on the high-speed om 
puting machines, Soviet engineers iii 
the best form for plane wings, for 
nozzle of a jet engine or for the m 
tour of a turbine blade. Alrei 
thousands of such problems have be 
solved by electronic machines. 


Computer Controlled Machine Tool 


Soviet scientists and engineers luk 
now developed specialized mathem 
cal machine tools, which madi 
parts and manufacture articles # 
man’s assignment. The computers a 
trol the movement and regulate ® 
speed of the machine tool, and perform 
all operations in proper order. ™ 
automatic milling machines of i 
kind can turn out as much produeiit 
as a whole shop with 10 ordinary a 
ing machines. Self-operating 
will be installed in many 
the Soviet Union during the cam 
five-year period. 


Steel Making Computers 


Machines which control electritt 
steel-smelting furnaces are 8 
dergoing tests. Electronic compl 
machines for controlling blast F 
open-hearth furnaces, on the 
data obtained by them on presst 
temperature, and composition of 


(Please turn to Page 264) | 
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only the 
TEL-0-SET transmitter-— 


gives you full rangeability 





without changing parts 


| 


bt Tel-O-Set transmitter offers complete versatility. This highly accurate 
force-balance instrument measures temperature, gage pressure or absolute pressure, 
and transmits a proportionate output signal to a receiver or controller. It requires 
only one thermal system and one pressure system for all ranges, and 

changeover from temperature to pressure measurement is extremely simple. 


You can adjust the span to any values between 20 and 150 psi, or 50 F and 400 F. 
And you can shift the span to cover any part of the overall transmitter 
range . . . from 40 to 600 psi, or from —375 to 1000 F . . . without changing parts. 


The Tel-O-Set transmitter is unmatched in performance. It’s just as 

accurate at small spans of 20 psi and 50 F as at wide spans of 150 psi and 400 F. 
It responds swiftly to changes in temperature or pressure to give you control 
within close tolerances. It’s effectively compensated for ambient temperature and 


pressure, and fully protected against the effects of vibration. 


While offering the best in transmitter performance, the multi-purpose Tel-O-Set 
saves you the expense of stocking an assortment of thermal and pressure 
systems or spring assemblies . . . and simplifies the training of your operators and 


maintenance men. 


Get complete details on Tel-O-Set transmitters . . . and related Tel-O-Set 
miniature indicators, recorders and controllers . . . from your nearby Honeywell 
sales engineer. Call him today . . . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, Wayne and 
Windrim Avenues, Philadelphia 44, Pa.—in Canada, Toronto 17, Ontario. 


@ REFERENCE DATA: Write for Specification $1003-1. 


Honeywell 


Touts wn Covttol 


HONEYWELL 
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Challenging Comments 


on Automation Hearings 


Last December 12 to 14, the U. Ss. 
Congressional Subcommittee on Eco- 
nomic Stabilization, representatiy e 
Wright Patman (Texas), Chairman, 
held Washington Hearings on Auto- 
mation and Technological Change. ISA 
played a prominent part in these Hear- 
ings by suggesting areas to be probed 
and appropriate expert witnesses to be 
heard. ; 

So significant and startling were the 
statements made by these men, that 
the January 1957 ISA Journal carried 
a 10-page condensation of their testi- 
mony. These condensations were re- 
printed and widely distributed through 
several channels. 

One channel was provided through 
the goodness of Thomas Roy Jones, 
President of Daystrom, Inc. Mr. Jones, 
as a trustee of the Foundation for In- 
strumentation and Research, at his 
own expense mailed hearings reprints 
to many of his influential friends and 
business associates. The written re- 
sponse of these men to the Journal re- 
print contains so many shrewd, in- 
formed, and challenging reactions, that 
we are sure thousands of Journal read- 
ers will enjoy them and profit from 
them. Therefore, we print below ex- 
cerpts from some of the letters re- 
ceived by Mr. Jones: 

“After looking over the testimony of 
you and your colleagues at the Hear- 
ings, I certainly feel that you made a 
strong case in focusing attention on 
education, training and communication 
as essential factors in pushing ahead 
our progress in automation. Naturally, 
we at IBM are extremely interested in 
this field and I greatly appreciate hav- 
ing the opportunity to review these 
statements. The Instrument Society 
has provided a fine service in helping 
to get these facts across.” 


T. J. Watson, Jr., President 


International Business Machines Corp. 


“While my training and experience 
in scientific matters is not adequate to 
enable me to evaluate the many phases 
of instrumentation and automation in 
industry, all of us sense the impor- 
tance to our national defense of pre- 
Venting Russia from outstripping us 
in output of manpower trained in mod- 
rn production methods and in scien- 
tifle research. The brochure, particu- 
larly the reprint of your speech, is 
most stimulating.” 


Samuel M. Kinney, Sr. 
(Retired from Merck & Co.) 


September 1957 


“We most certainly are interested in 
the fundamental testimony which is 
represented in the hearings of the Con- 
gressional Sub-committee on Economic 
Stabilization.” 

Raymond S. Perry, Vice President 
International Telephone and 
Telegraph, Corporation 


“As you may imagine, I was espe- 
cially interested in your testimony be- 
fore the Sub-committee on Economic 
Stabilization. Your whole presentation 
was refreshingly direct and down-to- 
earth. It is a large problem you are 
tackling and one that needs a lot of 
devoted effort for its solution. Perhaps 
it would be more accurate to refer to 
a group of problems. In any case, the 
best of luck to you and to the others 
who are working in behalf of all of 
us.” 

William L. Kleitz, President 


yuaranty Trust Company of New York 


“Inadequate supply of scientists, en- 
gineers, technicians and skilled crafts- 
men in the United States is indeed a 
serious matter, and it seems to me that 
the condition is deep-rooted and will 
be extremely difficult of solution. Un- 
der conditions that have obtained dur- 
ing the last two decades, the average 
youngster finds it so easy to get by 
economically that incentives for rig- 
orous training are lacking.” 

Louis Ruthenburg, 


Chairman, Servel, Inc. 


“The main emphasis appears to be 
on the problems centering around the 
graduate engineer. There is an equal- 
ly great problem of training the oper- 
ating-level personnel. The greatest 
volume of training is for the applica- 
tion, installation and maintenance 
workers in this field.” 

John C. Villaume, 

Executive Vice President 
International Correspondence 
Schools 


“It is surprising to note that over 
94 per cent of the companies manufac- 
turing instruments and control devices 
employ less than 500 people. I heard 
somewhere that these small companies 
also account for about 75 per cent of 
the dollar volume of these kinds of 
products. Considering the general 
shortage of engineers and scientists, 

(Please turn to Page 34A) 
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GIVE GREATER PERFORMANCE... 
SAVE MONEY 


Any combination of precious metals 
over precious metals . . . precious met- 
als over base metals . . . base metals 
over precious metals . . . base metal 
combinations . . . from commercial pur- 
ity to thermocouple purity, in sizes 
down to .001” diameter. 
Before you order your next wire re- 
quirements consult BISHOP experts. 
Depend on BISHOP skills. BISHOP 
is now serving the aircraft, electronic, 
atomic and power industries . . . fulfill- 
ing their special wire needs. 
BISHOP, pioneers in precious and 
base metal fabrications for over a cen- 
tury can serve you better and save you 
money. 

MANUFACTURERS OF 


Foils 
Electrodes 
Clad Metals 
Composite Wires 
Laboratory Apparatus 
Frecious Metal Salts and Solutions 


ao 
Stainless Steel, Nickel & Nickel Alloy Tubing 


JB 


J. BISHOP & CO. PLATINUM WORKS 


Department CW 


Malvern, Pennsylvania 
Booth #1106 at the ISA Show 


Visit our 
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“BANTAM” 500 SERIES 
VALVE 


Throttling ‘Bantam’ Dia- 
phram Control Valves for all 
siandard control valve uses, Cv 
of 0.6 and below, up to 1000 
psi and 500°F, characterized, 
renewable trim, 316 stainless 
steel and Teflon only wetted 
surfaces, low in hysteresis size 
and weight, 2020 series ‘‘Ban- 
tam’’ Control Valves available 
for on-off service. 


“DEMI 54” 


5 Valve Manifold 
for integral mount- 
ing on cleanout type 
Manometer. Pack- 
less design, 2 shut 
off valves, one by- 
pass valve, 2 vent 
valves. Other 3 or 
5 valve models avail- 
able with or without 
special manometer 
mounting. 


OPERATOR 


ed 


EPRLAT EY CETRCEELECUEGREES 


ing applications. 


WHIFFLETREE 


Two valves oper- 
ated simultaneously 
by one operator. 
Valves may be globe 
or three-way and 
have a multitude of 
pip'ng arrangements 
for mixing and rout- 





MINIATURE DIA- 
PHRAGM OPERATED 
SHUT OFF VALVE 

Body PVC, diaphragm 
neoprene, diaphragm head 
aluminum. Body and op- 


erator 2’ dia. x 134" high. 
(Ye or V4 NPT). 
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PYVAV ACI), 8 From Pilot Plant to Proce 
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“DEMI” PACKLESS 
VALVE 


For services when 
packing is a problem, 
manifolding of small 
valves in one unit at 
low cost. For services 
up to 750 psi and 
500°F, screw, toggle, 
or diaphragm oper- 
ated, the ‘‘DEMI”’ line 
is ideal for panel 
mounting up to five 
valves in one block. 


tection. The Ya’ 


AIR RATE INDICATOR 


Top and bottom housing, 
144" square anodyzed alv- 
minum barstock, combination 
column studs and gauge pro- 

‘ IPS ports 
may be relocated by remov- 
ing column studs and rotat- 
ing top or bottom housing. 
Standard calibration _ indi- 
cates 0 to 2 standard cvbic 
ft. per hour of air. 
models available with built- 
in toggle actuated packless 
valves or needle type valves 
for precise control or special 
porting or additional ports 
to suit your requirements. 















































MANUAL 
RESET 


Wherever con- 
trol air on dancer- 
out or toxic proc- 
ess flows must be 
blocked for safety, 
on air failure until 
manually reset, 
these valves insure 
against disaster. 
Standard sizes /4"’ 
and V2" I.P.S. 


t 


SAUNDERS VALVE, 
AIR OPERATED 


Plastic valve, 2’’ and 
below, metal valve 1” 
and below. G. W. Dahl 
Co., Diaphragm Opera- 
tors on these valves pro- 
vide simple, sure auto- 
matic operation. Each 
application must submit 
full flow information. 


BLOCK VENT VALVE 


3 balanced valves, 2 
reverse acting and 1 di- 
rect acting, actuated by 
one operator. With 0 to 
3 psi control air, the 2 
reverse acting valves are 
closed, center valve vent- 
ed. At 6 psi control air, 
all valves closed. At 12 
to 15 psi, the 2 reverse 
acting valves are open 
and the vent valve is 
closed, allowing free 
flow through body.Design 
pressure 1000 psi. Teflon, 
Chevron packing. Teflon 
seating for tight shut off. 


DIAPHRAGM OPERATED 3-WAY 
CONTROL VALVE 
Aluminum diaphragm operator, stainless steel 
body and trim, Teflon packing with Teflon seating 
for tight shut off. Available up to 2”, flanged or 
screwed. 





REPRESENTATIVES IN PRINCIPAL CITIES 


Write us for complete technical information, or 
for the address of our representative in your area. 
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MINIATURE THROT- 
TLING CONTROL 
VALVE, TOP 
MOUNTED MOORE 
POSITIONER 


Compact, accurate 
rugged. High lift, posi- 
tioning accuracy, low 
cost, and low in weight 
and size. Body, bonnet 
and blind head of bar- 
stock construction. 
Valve sizes up to 1”, 
screwed or flanged. 
Trim Cv, 12.0 to 0.001. 
Pressures, 0 to 2000 
psi. Temperatures, 
Minus 400 to Plus 
1000°F. 


MINIMUM DISPLACEMENT 
PACKLESS VALVE Rs 

Designed specifically for minimum? 
up in valving capillary tubing. | j 
body available with special & 
solenoid or diaphragm operation, 
operation. 


GEORGE W. DAHL COMPANY, INC. 6 rurcio street, sristot, 


es VISIT OUR BOOTH 1562, I. S. A. EXHIBIT, CLEVELAND AUDITORIUM, SEPT. 9-13 
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QUALITY 
SMALL TUBING 
Jor nearly 50 Years! 


e CAPILLARY 
e BOURDON 

«e THIN WALL 
* BRAIDED 

e SHAPE 


COPPER and 
COPPER-BASE ALLOYS 


SEE us at 
Booth No. 1206 


12th Annual ISA Conference 
and Exhibit, Cleveland Audito- 








RUPTURE DISK 


Accurate to +5% of Rated Burst... Burst characteristics 
independent of temperature changes . .. Studies to date 
indicate No Fatigue Failure .. . Can be used at 75% 
of Rated Burst .. . Operational Temperatures to 650°F. 
permitted ... Unaffected by action of practically all 
corrosives, except a few strong oxidizing agents. 


e IMPERVITE impervious graphite 
Rupture Disks are a new idea in fran- 
gibles. In addition to their other ad- 
vantages, they provide almost 100% 
breakout of pressure membrane to 
allow full vent opening for safe 
escape of excess pressure... And 


RUPTURED DISK because IMPERVITE Rupture Disks 


can be used at 75% of rated burst, 
they reduce the required differential 
between pressure vessel design and 
rupture disk burst pressure. Also, 
IMPERVITE Rupture Disks permit a 
smaller and less expensive inventory. 


IMPERVITE Rupture Disks are avail- 
able for use with gas or liquid. They 


i 
are furnished in diameters from 2” to 
24” for pressures from full vacuum to 
250 psi at temperatures to 650°F., with 
a tolerance of +5% of rated burst. 


HIGH TEMPERATURE DISK 


Get full information now, for simpler, 
more dependable, lower cost protec- 
tion of your pressured systems. Ask 
for Catalog No. 315. 


- ++ an exclusive development of Falls Industries 


INDUSTRIES, INC. 


PHONE: CHurchill 88-5357 TELETYPE: SOLON 0-720 


31740 AURORA ROAD e SOLON. OHIO 
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(Continued from Page 814) : 
and the elaborate recruiting proes 
that many of the large companies ty 
I can appreciate the tremendous 
lem that they must have in eomss 
for qualified technical personnel, 

I am sure the primary interest 

with the manufacturers of ingtry 

and controls, certainly all indys 

have an important related interest; 
C. G. Mortimer, P 


yeneral Foods Corpe 


“T have a much better unders 
of the objections of the Ip 
Society of America, and, of Course, @ 
in full accord with all of it.” | 
B. L. England, Presida 
Atlantic City Electric Gg 


“The Instrument Society of Ar 
has shown real foresight in spor 
the formation of your Foundation } 
should go a long way towards hel 
to fill the needs which exist in 
area. Certainly, we will follow 
interest the development and p; 
of this new undertaking.” 


F. M. Dudley, 
Assistant Comptrollg 
Standard Oil Company —N,, 


“Congratulations and thanks fork 
ing a ‘Minute Man’ in the battle & 
survival.” 

Malcolm P 


Malcolm Pirnie Engineer 


“The wide range of experiences 
viewpoints covered in your ene 
are extremely interesting. About 
years ago we organized a small g 
in our Company to keep abreast of i 
major developments of Automation, 
order to keep our organization bet 


informed of the significance of Aue > 


mation in relation to our clients’ 


nesses as well as our own.” 
Frank 


Senior Vice P 
Young & Rubicam, , 


“It points up some key trends, 
I’m circulating the reprint among® 
partners.” 

G. 8S. Moore, Executive Vice Pre 


First National City Bank of New 0 


“There has been a great deal 
rather disturbing publicity in them 


about the more rapid advance WEl) 


Russia is making in educating @) 
neers than in the United Stateh™ 
would hardly seem necessary to 8) 
any great lengths to make @ case } 
more scientific education and the 
largement of automation. Ho 
is quite possible that agitation ™ 
labor groups has made it nece 
the Congress to examine the 
question. I was impressed 
articles on the different angles @™ 
(Please turn to Page $8A) 
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If measuring were impossible, 
you'd be 
guessing, wishing, & betting... 


. .. and no matter how confident you were, it would never be good euvugh . . . 
because process plant systems engineering requires measuring, all the way from 


indicating to data logging. 
... and measuring is our backbone. Bailey Meter can offer you over 40 years of 


experience in design and application. And now this experience in measurements 


has perfected a complete line of process plant instrumentation. 


Indicators and recorders, controlling instruments, performance monitors, data 
logging equipment —a complete line of electric and pneumatic equipment for whole 
or partial control and information systems, for partial or complete process plant 


performance. 


Your system will have building block flexibility with Bailey equipment. You can 
add to it as you feel the need, because Bailey uses standardized, compatible com- 
ponents. Our complete line gives you one-source buying . . . one responsibility .. . 
fast service . . . competent field assistance on one instrument or on a complete 


systems engineering job. 


Call our nearest office or write for information today. 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1021 IVANHOE ROAD + CLEVELAND 10, OHIO 


In Canada— Bailey Meter Company Limited, Montreal 


A complete line of Bailey equipment 
will be exhibited at the I.S.A. Show 
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acco 
Helicoid 
Gage 
U.S.A. 





Nothing but the best in gages for working pressures from 30” vacuum to 10,000 p.s.i. 


These details of Helicoid gage design 
assure longer life and enduring accuracy 


Patented in the U.S.A. and in foreign countries 
U. S. Patents: No. 21934, 229486: 

The tension in the stain- 
ess stee! hair spring 
maintains smooth, con- 
tinuous contact between 
tthe cam facing and the 
nelicoid roller. 


{3 The cam sector is alumi- 
num—to reduce inertia 
to a minimum. 










Standard bushings are 


Sony | graphited Bakelite. 


—_ i 
7 “4 = 4 —-) 
i ie te 
. The connecting link 


and the screws are 
hardened K Monel. 


The rolier is stainless 
steet with a highly pol- 7 
ished helicoid surface. | 


The roller pivot is ball 
shaped. and rides on a 
graphited Bakelite disc. 


The polished cam 
facing is graphited 
Bakelite. It will not 
warp or distort. 


The link adjusting screw 
is at the rear to facili- 
tate calibrating the Hel- 
icoid Gage. 


The hairline pointer ad- 
justment screw is stain- 
less steel. 


The superiority of Helicoid Gages is most evident in severe 
service— wherever a gage is subjected to violent pressure pul- 
sations or severe mechanical vibrations. 

The sustained accuracy of Helicoid Gages over millions of 
cycles is explained by the details of design and construction 
of the Helicoid movement shown above. Such Helicoid fea- 
tures—protect against wear and corrosion and assure sensi- 
tivity, sustained accuracy and trouble-free operation. 


millions of 
pressure 
pulsations 

To fit the wide range of applica- 
tions, Helicoid Bourdon tubes 
are available in four materials 
—alloy steel, K Monel, stainless 
steel and phosphor bronze. 

All Helicoid tubes are made 
from seamless tubing and are 
carefully designed to give maxi- 
mum torque and minimum 
stress. When used within the 
dial range, they will withstand 









Easiest adjustment 


and calibration 


Only Helicoid Gages have the 
external pointer adjustment 
pictured here. The Helicoid 
type adjustment cannot be 
jarred out of position. 

Calibration of Helicoid Gages 
is accomplished easily, without 
removing dial or pointer, be- 
cause the link adjusting screw is 
at the rear of the system. 








many millions of pressure pul- 





(Continued from Page 354) 
development of automation. gam 
these were rather general jn ¢ 
but I do feel that the cestimony | 
strictly to the point and mogtg 
tive. The presentation wag ghp : 
went to the heart of the matter” 
you stated, first, automatig 
essential to the economy, . ,. 
acceleration of automation ig ¢ 
to our moral fibre, . . . third, 
tion is essential to national dete 
You were most forthright in declas 
your views and I would think 
your final sentence would shake: 
committee out of any lethargy it 
be guilty of.” 
(Editor’s note: Mr. Jones’ final» 
tence: “And I state flatly that am 
mation is being held back and our mp 
tional security jeopardized by } 
solution to these problems,”) 

M.8.T 


Head of Research Depart 


R. W. Pressprich & Company. 














“Some labor leaders are still statin: 
that automation will reduce job ope 
tunities. Of course, the exact op 
is the fact. Automation develops bs, 
for it helps to create new industria: 
Moreover, what is even more impr 
tant, it helps to reduce costs, 
thereby to increase productivity ay 
maintain prices in the face of init’ 
tion. Hence it contributes to the 
being of our economy. This isa 
that should be emphatically st 
by any Society interested in ‘edue 
and training’ in this field.” 

Alfred E. Driscoll, Presi 
Warner-Lambert Pharmaceut 


Company 


os 


Edttor’s Note: ISA will be pleased t 
furnish cost free a reasonable number 
of these Congressional Hearings 
prints from the January ISA Journ 
to any reader who will undertake 
distribute them at his own expense 
influential people, both inside and am 
side the instrument industry. Adéra 
your request to William Kushnick, Bt 
ecutive Director, ISA, 318 Sixth At, 
Pittsburgh 22, Pennsylvania. 


Engineers Can 
Help Cut Taxe 


“Standard specifications for electron 
ic equipment could save $72 million # 

















year in national defense costs,” 
clared Ray Soward of Convair in bis 
opening address to the 1957 Bl 
Components Symposium, Chicago, 
ist. “If adequate unified specifications 
were available to parts users, 50%, # 
$80 million per year could be #@ 
If only 10% of this sum were 
neled into specification revisions, 


For complete information on 
the Helicoid line of gages write 
for Catalog G-52 


sations and will not stretch, 
leak or crack. 





Helicoid gives you all these features at prices that 
are competitive in the quality gage field. 


Helicoid Gage Division 
AMERICAN CHAIN & CABLE 
resultant $72 million savings : 


: 929-C Connecticut Avenue ® Bridgeport 2, Connecticut 7 , : i 
— , —o " contribute to a reduction in ou 


Circle 30A on Readers’ Service Card fense budget,” Soward stated. 
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Let Flight Research cut through 
your photographic data recording maze 


Before a photographic data recording problem stymies your project, 
call on the applications engineering staff of Flight Research, 
Incorporated. Flight Research’s powerful problem-solving ability 

is rooted in experience gained in designing and producing 
MULTIDATA* synchronous data recording cameras and systems. 


Latest development is the MULTIDATA MOD V, a 70mm camera 
specifically designed for tracking today’s faster, longer range missiles. 
MULTIDATA MOD IV-C 35mm and MOD III 16mm cameras 
continue to prove their versatility and ability in military and industrial 
research projects over years of rugged use. Augmenting these 

Flight Research data recording instruments is the complete Traid 
Corporation line, including the Automax, Traid 75 and Traid 500. 


Call on Flight Research to help you with your photographic data 
recording project. Flight Research knows the answers. Write today, 
or telephone Fairfield 2506. Flight Research, Incorporated, 

Post Office Box 1-F, Richmond 1, Virginia. 


*t.m. Flight Research, Inc. is represented west of the Mississippi 
River by Traid Corp., 17136 Ventura Blvd., Encino, Calif. 
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MULTIDATA 

MOD IV-C 35mm 
Versatile syn- 
chronous camera 
for ground of air 


MULTIDATA 
MOD II! 16mm 
Compact, light, 
to meet critical 
bulk and weight 
limits 


AUTEX* 

Automatic Expo- 
sure Control — 
for all motion 
picture cameras 


Up-to-date 
literature on 
all Flight 
Research 
instruments is 
available on 
request. 











nsatiable scientific appetites 


Not too long ago we were asked to produce a 
ceramic capacitor with a temperature coefficient 
of capacitance of 2 parts per million per °C — in 
effect a new tolerance standard of .0002%. 

The short of it is that we produced such a capaci- 
tor and it is probably the most stable unit of its 
kind known to science today. 

The long of it is that when no commercial equip- 
ment was available to test the precise character- 
istics of the finished capacitor, we developed an 
incremental capacitance ratio bridge to prove 
that we had achieved this new standard. And in 
the process we developed a materials blending 
method that enables components to be pre-tested 
before they are produced. 

We enjoy tackling problems like these . . . where 
the desired results may not be enough to satisfy 
our scientific appetites ... where we can give our 
customers much more than they even hope for. 
And we usually do. 


alas x 


+ tt 
a ae 


SEE US AT BOOTH 1121-23, I.S.A. SHOW 


ulton Industries, Inc. 


METUCHEN, N. J. 
PLANTS: NEW JERSEY, CALIFORNIA, NEW MEXICO, NEW YORK, ONTARIO 





GULTON INDUSTRIES INC 


ENGINEERED MAGNETICS DIVISION. NUCLEAR INSTRUMENTATION DIVISION. THERMISTOR 
DIVISION. VIBRO-CERAMICS DIVISION CG ELECTRONICS CORPORATION. GLENCO COR. 
PORATION. GREIBACH INSTRUMENTS CORPORATION TITANIA ELECTRIC CORPORATION 


OF CANADA, LTD 





Circle 43A on Readers’ Service Card 


SOA 











Miniature 
Level Meter Use 
Ultrasonics 


A novel and unique liquid-level gp. 
troller has recently been introduced by 
Acoustica Associates, Ine., Glenwoog 
Landing, New York. Its SENSOr Open 
ates on the principle that an ultrasonie 
transducer which is in contact with g 





Robert L. Rod, President of 
Acoustica Associates, holds the 
new ultrasonic liquid level sensor 
Model RC-1, details of which he 
disclosed for the first time at the 
IRE National Convention Session 
on Ultrasonic Energy. 


liquid will present a terminal imped 
ance much different than that obtained 
when the transducer is in air. 

This new liquid-level sensor consists 
of a solid cylinder of barium titanate, 
approximately 1 inch long and 
inches OD. This element, completely 
assembled in a stainless-steel jacket, is 
mounted in the tank at a preset level 
When the liquid rises to pass the 
sensitive face of the transducer, the 
changed signal from the sensor is a 
plified by a transistorized electronic 
control unit, which is mounted remo 
from the tank, energizing a relay. Ti 
accuracy of this sensor is +1/32 of a 
inch. This change of impedance in the 
sensor is unaffected by characteristie 
of liquid being measured. 


Really Miniature 

The complete level sensor, including 
the transducer, electronic control, an 
relays weights less than 12 ounces, and 
consumes only 20 milliwatts of ee 
tric power. The probe is only 2 
inches long; weighs less than 5 ounces 


Unaffected by Wide Temperature 
Changes 

Performance of this new ultrasomlt 
liquid level meter is remarkably 
ble, being virtually unaffected by 
perature changes in the liquid frm 
—270 to +220°F. Its miniature 
light weight, rugged construction, am 
imperviousness to ambient temper 
tures, make this new ultrasonic lit 
uid-level controller ideal for gaging’ 
air-borne fuel tanks, and almost all® 
dustrial process control systems. 
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THE KYBERNETES CORPORATION 


Division of Self Winding Clock Company, Inc. 
for 70 years leader in time standards 


and precision engineering 





ALL ELECTRONIC LINE OF 
AUTOMATIC DATA PROCESS LOGGERS 


A revolutionary engineering concept, the 
Kybernetes Electronic Data Logger 
puts to use designs largely predicated 
upon advanced techniques 
developed by the computer industries, 


featuring reliability and accuracy. 


Visit Our Exhibit Booth No. 1473 


Write for Bulletin ‘108’ 
THE KYBERNETES CORPORATION 


Executive Offices: 
9 East 40th Street 
New York 16, N. Y. 
MUrray Hill 3-6030 
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PHILBRICK 
COMPUTORS 


THE MOST 
SOPHISTICATED 
ENGINEERS IN 

oe THE WORLD 
4 BUT *, 


Jj" 




















%* you DON'T HAVE To BE 
AN EINSTEIN TO EXPLORE 
THE UNKNOWN SUCCESSFULLY 


Engineers, mathematicians and scientists can investigate 
their problems intimately and find solutions rapidly . . . 
typical computing times range from 50 milliseconds 


to 50 seconds. 


* you DONT REQUIRE 


A MILLION DOLLAR BUDGET 


Prices for individual operational amplifiers start at $24, 
complete systems at under $1000. You buy only what 
you need for today’s problems and expand as necessary. 


you DONT NEED 


AN ELECTRONICS EDUCATION 


The block diagram approach simplifies the set-up. You 
have only to interconnect functional building-blocks to 
simulate any system, from aeronautics to zymurgy. 


Write to George A. Philbrick Researches, Inc., 


for Catalogue 103. 


GEORGE A. 


PHILBRICK 


RESEARCHES, INC. 


230 Congress Street, Boston 10, Massachusetts . 


HUbbard 2-3225 
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Young 
Designers 
See Too Well 


Your editor's eye was caught by thiy 
pointed bit appearing in Stoetzel ang 
Associates, Inc., newsy periodie letter 
“Advisory Council Report,” for Pep 
ruary, 1957. 


Believe it or not, your designer’ Prob 
sharp eyesight can damage yoy of proce 
product. That’s a fact, and it hap 
pens every day. From coast to coast, 
young designers with sharp eyes ape 
laying out instrument dials and seals 
to be read by old codgers wearing bj. 
focal glasses. These elder Citizens, 
more numerous every year, capt 
understand why you manufacture 
send out instrument scales that hal 
your customers can’t read without, 
lot of trouble. 

Worst of all, are those many occ 
ions when the bifocals aren’t handy 
This often happens in the home, an 
it is there that we find some of th 
most dreadful cases of “weeletteritis” 

For instance, the alarm rings in th 
cold gray dawn. The old boy wakes» 
(without his specs, of course). He 
tries to see what time it is by reading 
the blur of hours on the face of th 
alarm clock across the room. No dic! 
He stumbles across the room fora 
close look and curses the maker 
what is otherwise a sensible clock. 

Next the old boy takes a shower, 
dries himself and stands on the bath 
room scale. Again, and of course, his 
bifocals aren’t on and he can't real 
those silly little numbers way downa 
floor level. 

One cure for such needless nonsens 
would be to give every young designe 
a special pair of blurring specs, 80 te 
could see how things will !ook whe 
he is 65 plus. It might be more pra 
tical to remind him of the facts @ 
older life and have him double chet 
all dials and scales with his older 
associates. 

This goes for the maintenance ® 
structions they print on machines ail 
instruments too. And it all apple 
in the plant as well as in the hom 
for old folks work in industry-# 
least to age sixty-five. 


max Cal 
tween Pp 
advance 
instrume 
interest 
manager 
Chromo’ 
variatior 
nents wl 
able or 
producti 


Chromon 
at the I... 
you don’! 
4929 Sten 
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Editor’s Note: All humor aside, 
situation on “inhumanly-engineé 
dials, scales, charts, name plates, 
instruction plates is serious. 1% 
that several instrument manufac 
have gone through human 
ing studies of their instrument 
come up with vastly improved 
that are easy, fool proof, and@ 
sure to use. (See “A Check 
Successful Instrument Desigty 
Journal, March 1957, page 89). 
glance around you in any instr® 
room or laboratory will show GOSS 
horrible examples where human 

gineering was obviously the last oF 
sideration. { 
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Probing deep into the heart 
of process streams, the Chromo- 
max can be the difference be- 
tween profit and loss. This new 
advance in gas chromatography 
instrumentation will be of vital 
interest to engineers and plant 
managers alike. An analysis by 
Chromomax brings into focus the 
variations of all stream compo- 
nents which contribute to profit- 


able or to unprofitable plant 


production. 


Chromomax will first be introduced 
at the I. S. A. Show in Cleveland. If 
you don’t plan to attend, write us at 
41929 Stenton Ave., Phila. 44, Pa. and 
ask for Folder ND46-91(7 ). 


& NORTHRUP COMPANY 


Instruments Automatic Controls 





e How to Apply 





for Professional License 


This is the third in a series of six bimonthly articles 
about Professional Engineering by John Constance 
— recognized authority and guidance councilor on 


the subject. 


This month, Constance tells exactly 


how and where you apply for Engineering license. 


by John D. Constance, P.E. 
Registered Professional Engineer 
New York and New Jersey 


Requirements for Engineers’ 
Registration 
The requirements for Engineers’ 
Registration cannot be precisely de- 
fined because of differences in the 
registration laws of the individual 
states and territories. However, those 
men and women who aspire to the 
proud possession of a Professional En- 
gineers’ License usually fall into one 
of the categories explained in the 
previous article (page 290, July 1957) 
under “Classification of Applicants.” 
To explain further: there are seven 

general requirements, the details of 
which may vary slightly state to state: 
1. Age: Minimum age for full licen- 
sure is 25 years. To obtain Engi- 
neers-in-Training Certification the 
applicant must be 21 years of age. 
Citizenship: Certain states require 
U. S. citizenship or official decla- 
ration of intention. Some will ac- 
cept Canadian citizens, others will 
not. 
8. Graduation: Applicant must hold 
a high school diploma or the equiv- 
alent. 
Degree: An engineering degree 
from an accredited institution, or 
the equivalent in practical experi- 
ence, is necessary. The board of 
examiners has the last word as to 
whether a man’s experience is 
equivalent to an engineering col- 
lege degree for licensure. 

5. Experience: Evidence of sufficient 
qualifying experience as of applica- 
tion date must be presented. 

6. Character: References, usually 
three to five, from professional en- 
gineers in good standing, personal- 
ly acquainted with the applicant 
and attesting to his integrity, must 
be presented. 

Examination: Unless waived by 

the board of examiners because of 

outstanding record of experience, 
the candidate must pass all parts 

(from three to four) of the profes- 

sional examination given by the 

board. 
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Experience Credit 


All boards of examiners allow credit, 
subject to certain restrictions, for the 
engineering experience of the appli- 
cant. They may not allow exeprience 
credit for: 

1. Teaching of non-engineering sub- 
jects in an engineering college or 


elsewhere. 
2. Work projects before an applicant 
would normally complete high 


school (18 years of age). 

3. Assignments in branches of the 
armed services which do not in- 
volve engineering. 

4. The work periods of a cooperative 
college course. 

5. The vacation periods between the 
terms of a college course. 

6. Sales work which does not involve 
the use of engineering knowledge. 

7. Employment of a non-engineering 
nature, even though it may be in 
connection with engineering works. 

8. The duties of a contractor, superin- 
tendent, or foreman on construc- 
tion work, unless such work in- 
volves engineering practices. 

9. “Degrees” granted for work done 
wholly by correspondence-school 
courses in engineering. 

Where the duties of an applicant in- 
volve performance in both engineering 
and non-engineering assignments, it is 
general practice to grant partial ex- 
perience credit to the extent warranted 
by the actual sitation. In certifying 
his experience record, the applicant 
should carefully designate by descrip- 
tion and extent of time involved the 
actual engineering duties performed, 
particularly in employment not en- 
tirely of an engineering nature. 

A man may acquire his experience in 
his home state or elsewhere. Engi- 
neering experience acquired prior to 
graduation from college may be ac- 
cepted, if it does not fall within one 
of the defective categories listed 
above. One year of graduate study in 
engineering which has led to a mas- 
ter’s degree may be accepted as one of 
the four years of acceptable experience 
after graduation (see Classification of 
Applicants). Higher degrees are 
looked up to a less extent (if at all) 

(Please Turn to Page 684A) 
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1. STAEBLER & BAKER INC. 
2. TECHNICAL CHARTS INC. 


... two great 


recording chart producers... 
join together to bring you: 


@® a wider variety of 
charts from one source 
@ expanded and flexible 
chart making facilities 
@ national sales and 


service 


both representea exclusively by 


c€CHNI Ca SALES CORPORATION 


16599 MEYERS RD. 


DETROIT, MICHIGAN 


all companies subsidiaries of 
GRAPHIC CONTROLS CORPORATION 


See us at ISA EXHIBIT e CLEVELAND e BOOTH 1231 
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(Continued from Page 674) 
expressed in years of accey 4 
perience. 


Accredited Engineering Schools 

Most boards accept ensue 
schools accredited by the Bye 
Council for Professional De 
(ECPD). Others, like New 
State, have examined the cons 
compiled their own list. Ifa 
on the approved list, it does 
sarily follow that all its ey 
courses are similarly approved: 
school does not appear on the 
applicant should write his be 
up-to-date listing. 


Step-by-Step Procedure 

The procedure for filing ap 
1. Write the secretary of 
board for an application 
of the state registration lay, 
Check the requirements 
the law, using as a guide for 
ter understanding the informalig 
included in the July 1957 ISA jp 
nal and this article. . 
3. Fill in the necessary forms wi 


to 





obtain the required reference High-fre 


4. Return the application and oe og 


papers with the statutory fee pd 

5. Await the board’s action. With Input sig 
a month you _ will receive » cps 
acknowledgment of its receipt Output Ir 

6. Follow the board's instructiq 
Some boards require interviewsig® ccssssm 
borderline cases. SERIES 2 
Await the results of the writa® Four-dec 
examination or interview. Tw ing or 
varies from two to four montis § barrels, 
termined 
Refresher Courses or cycle: 
Applicants who are required to#§ electric, 
for the written examination can} Remote 1 
pare by signing up for refreie Input Si 
courses, home study or special tout pt 
ing when their case so requ Output I 
Write to your state board secretarym@ sss 
information on approved courses. 


“I 
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SERIES ‘ 
HOW TO CONTACT YOUR STAB) iis 4: 
BOARD OF ENGINEERING | digital j 


EXAMINERS volumet 
sor mass 








Input si 
dot _ Write to 5 
icense i mm rey 
Alabama Clifton C. Cobb, Eiet 
tive Secretary, Til Hi 
St., Montgomery 5 ih 
SERIES 
———1 Four-di 
Alaska Leo H. Saarela, 3 -— 
tary, Box 854, irectly 
units, ¢ 
age origina 
_——| place 
7 such as 
Arizona Mrs. Rayma Nee Input § 
ecutive Secretari@™} Output 
403, Arizona Title 
128 N. 1st St. itente 
Arkansas Vv. E. Scott, sate AVOID 
Box 175, Pulaski a sys 
Station, Little Rot oe 
} “POTT! 
(Please Turn to Page 710A) instrume 
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COUNTERS AND COMPUTERS 


SERIES 21—General Purpose Industrial Counters 

High-frequency counter/totalizers for counting production line out- 

puts or events; linear measurement or volumetric measurement of 

liquids or gases. May be operated directly from photoelectric, mag- 

netic or mechanical transducers to count by units, dozens or grosses. 

Input signal — 0-5000 pps (pulse), 5-5000 cps (sine wave); 7.5 mv @ 10 
cps, 120 mv @ 5000 cps. 


Output Intelligence — 8-digit capacity. 
$375 — rack-mounted $395 — with case 































SERIES 24—Preset Counters & Controllers 

Four-decade predetermined pulse counters provide totalizing, batch- 
ing or control of fluids, solids or random events. Control filling of 
barrels, trucks or tank cars to exacting accuracy. Indicate: prede- 
termined count, quantity remaining to be counted, number of batches 
or cycles completed, cumulative count total. Operate from photo- 
electric, magnetic or mechanical transducers without amplifiers. 
Remote reset for automatic process control. 

Input Signal — 0-3500 pps (pulse) 5-3500 cps (sine wave); 10 mv @ 10 

eps 300 mv @ 4000 cps. 


Output Intelligence — 0-9,999 x10 and x100 counts. 
$750 — rack-mounted $800 — with case 


















SERIES 25——Computing or Translating Totalizers 


Eight-digit computing counters for translating and totalizing any 
digital input into any desired form of digital readout. Can convert 
volumetric totals to mags totals, U. S. to Imperial gallons, volumetric 
or mass totals to dollars, etc. 
Input signal — 10-5000 cps; 10 mv @ 18 eps, 150 mv @ 5000 cps min., 
5 volts max. (pulse or sine wave). 

Output Intelligence — up to 99,999,999 counts, +1 count. 

$750 — rack-mounted $800 — with case 

















SERIES 43—Digital Flow Indicators or Translating Counters 


Four-digit decimal counters for integrating pulse train by sampling 
prmeha predetermined time. Used with POTTER flowmeters to 
enite y indicate—in large %” numbers — flow rate in any desired 
perv sb gph or ppm, or changes in flow rates as a percentage of 
3plane rate. May be used to indicate the ratio of two flows to 
ple accuracy, as well as total flow. Used with other transducers 
: as tachometer generators or pressure transducers. 
nput Signal — 5-10,000 cps; 10 mv @ 10 cps, 120 mv @ 5000 eps. 
Output Intelligence — 0-9,999 counts +1 count. 

$1175 — rack-mounted or with case 
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SPECIAL SYSTEMS FROM STANDARD COMPONENTS 


AV 

OlD—High engineering charges ... Long design delays 

ft-theshen Meme eine sutatt specializes in combining and modifying standard, 
’ -i i = 

ae SPECIFICATIONS. grated, high-accuracy measurement and control 
engineering” is at i ; 

meet your service for custom design and development to 

instruments eae ntion requirements, including MIL specifications. Any of the above 

modified to your specifications at a slight additional charge. 
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Superior and sustained quality control, 
e through frequent calibration of test instru- 
ments, can be achieved by semi-skilled person- 
nel using these self-contained standards. 


Portable Model 829 calibrates both AC and 
DC meters over ranges from 0.25 millivolt to 
2000 volts and 2 microamperes to 20 amperes. 
Direct reading accuracy of 1% (0.5% using 
charts supplied). Output frequency from 50 
to 400 cps depending on line frequency used. 


Net price $2,650. 
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Console Model 261B calibrates all types of 
AC meters to direct reading accuracies of 
0.5% (0.25% using calibration charts) over 
frequency range of 50 to 1600 cps. Current 
range from 1.5 milliamperes to 200 am- 
peres; voltage range from 75 millivolts to 
1500 volts. Output of electronic power os- 
cillator has less than 5% total harmonic 
content at 60 cycles. 
Net price $9,250. 
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Model 262B Dual Potentiometer Stand- 
- ard calibrates DC electrical measuring 
instruments to direct reading accuracies 
of 0.1% (0.05% using calibration charts) 
through voltages ranging from 1 milli- 
volt to 1500 volts and currents ranging 
from 1 microampere to 150 amperes. 
Employs Weston instruments and stand- 
ard cells. 
Net price $15,600. 


Prices are f.0.b. Boonton, N.J. & 
subject to change without notice. 
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Absolute Pressure 
Measurement 


Manometers are _ ideally 
suited to absolute pressure 
mecisurement applications. 
The raised-well type (left) 
is adjusted for prevailing 
barometric pressure; the 
sealed-tube type (right) is 
self-compensating for baro- 
metric pressure changes. 
Both read directly in terms 
absolute. 
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With other forms of instrumentation, 
you wonder. With the manometer, you 
know . . . accuracy is unqualified; 

it’s timeless. 


There is never a question of calibration or 
re-calibration. Whether it is brand new 

or years old, a manometer is never in error. 
It is operated by the force of gravity, 

and gravity never fails. 


It is only this type of accuracy that offers 
true reproducibility for the plant engineer 
and reliable data for the laboratory 
technician. 


Despite this perfect accuracy, the Meriam 
Manometer is lowest in cost . . . simplest to 
maintain of all instrumentation forms. 


NEW 


.+- complete and informative guide to 
- manometer theory and practice as well 
as manometer models for plant, field and 
laboratory use. Just ask for Bulletin G-14. 
The Meriam Instrument Company, 10920 
Madison Avenve, Cleveland 2, Ohio. 
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Sensing element does 

not contact process 
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Features fast response, simplicity utilizing the instrument’s unique ' naa 

: ‘ 4 oe " viscous liquid systems. 
and high resolution. Produces 10,- characteristics are: Continuous 
000 complete mass spectra every monitoring of vapor phase chro- 
second. Resolution: 10% peak matographer output. Analysis of 
height interference at 400 a.m.u. high-temperature chemical reac- 
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MULTIPOINT ULTRA-VISCOSON* 
ELECTRONIC VISCOMETER NUCLEAR DENSITY GAGE 


Offers continuous and automatic control of Provides continuous and auto- 
from one to six individual stations. Ranges: matic control of fluid density in 
0-50,000 centipoises X grams/cc. Proven process pipelines. Meets every 
uses in blending, atomization or polymeriza- A.E.C. requirement for industrial 
tion in the petroleum, steel, gravure and use. Range: 0.5 Sp. Gr. and up, 
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Systems Engineering . . . 
Theme of '57 ISA Conference 


By some definitions “systems engineering” is suggested to be a mew discovery. Actually it is a 
common engineering approach which has taken on a new and important meaning because of the greater 
complexity and scope of problems to be solved in industry, business, and the military. Newly discovered 
scientific phenomena, new machines and equipment, greater speed of communications, increased produc- 
tion capacity, the demand for control over ever-extending areas under constantly changing conditions, and 
the resultant complex interactions, a// have created a tremendously accelerating need for improved sys- 
tems engineering. Systems engineering can be comp!ex, but is simply defined as “logical engineering 
within physical, economic and technical limits” — bridging the gap from fundamental laws to a practical 
operating system. 


Systems engineering embraces every scientific and technical concept known including ecenomics, 
management, operations, maintencnce, etc. It is the job of integrating an entire problem or project to 
arrive at one overall answer, and the breaking down of this answer into defined units which are selected 
to function compatibly to achieve the specified objectives. The problems can be practically anything 
— designing a missile, building a plant, replanning an existing process, developing a new instrument, or 
establishing a maintenance procedure. 


Instrument and control engineering is but one aspect of systems engineering — a vitally important 
and highly publicized aspect, because the ability to create automatic controls within overall systems has 
made it possible to achieve objectives never before attainable. While automatic controls are vital to 
systems which are to be controlled, every aspect of a system is essential. Systems engineering is unbiased, 
it demands only what is logically required. Control engineers have been the leaders in pulling together a 
systems approach in the various technologies. In fact, some chemical, mechanical and electrical engineer 
and mathematicians have gradually become specialists in measurement and control for their field of 
endeavor. In taking on more and more of the systems concept, they have emerged as the nucleus of 
the new emphasis in systems engineering. Now we see every discipline taking on the systems engineer- 
ing approach. There are three basic steps in a systems project that must be obvious to a systems 
engineer. 


Step 1. Survey and specify the problem. This is by far the most important step in systems engineer- 
ing. It is a period of concentrated, abstract thinking and discussion with others on the team. The object 
is to list every possible factor in the system, how it enters the picture, and what influences it will have. 
Organization of these factors into a plan is deliberately mot a part of this step, for it detracts from the 
prime object. The following areas of thought should be considered — (a) determine previously success- 
ful and unsuccessful jobs similar to the job at hand, (b) determine new ideas, equipment and techniques 
which might be applied, (c) draw up functional specifications for individual parts and the whole job, (d) 
list possible paths of feedback, (e) coordinate requirements for time, money and manpower, (f) 
determine research, testing and consulting factors, (g) list possible bottlenecks, (h) determine manage- 
ment responsibilities. 


Equally important to keep in mind during this first step are the five most common failures in 
systems engineering — (a) poor communications b tween people involved, (b) failure to clearly define 
aims and objects, (c) lack of understanding the interrelation of disciplines involved, (d) insufficient 
alternate approaches to guide future actions, (€) prejudice instead of logic as the basis for decisions. 

(Please Turn to Page 362) 
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At the conclusion of this first step it should be possible to clearly specify the project and its objen * 
tives in commonly understood language. 


Step 2. Evaluate and organize. The object in this step is to analyze, evaluate and organize all ¢ 4 
factors developed in step one into a workable plan. This plan must be projected sufficiently to achieve 
progress, but controlled sufficiently to withdraw into new approaches if results are not in line with 
objectives. Approximate behavior patterns must b:2 established in order to predict the system operation, 
Objectives in descending importance must be predicted together with allocation of time and facilities w 
accomplish these objectives. At the same time emphasis is essential, the smallest details must not be) 


overlooked. 


During this step members of the team confer with each other in a systematic manner to agree on 
objectives and specifications. This step is complete when the system team agree on a final overall plan 
of action in terms of individual activity. 


Step 3. Optimize and Finalize. \n this final step the object is to put the plan to work; to find 
the optimum combination of all possible approaches and supervise the physical creation of this combina- 
tion to accomplish the original objective set forth by management. While there are many combinations 
that will achieve these results, there is an optimum system within the limits established. These limits such 
as economy, technical problems, physical limitations, time and manpower are factors which must reduce 
the best or perfect system to the optimum system. The occasion and problem determine which limit will 
carry the greatest weight on making a decision. The system engineer must be prepared to change his 
evaluation of these weights if need be as the project advances. 


A single system may be perfect within itself, but render the total system inoperable because it is not 
compatible with those to which it is interconnected. Wide use of the laws of probability and mathe- 
matical physics are essential to evolve a total answer to a total problem which includes human judgment 
and actions in combination with machines and their performance. Every design should be passed and 
repassed through the basic design cycle — comstruct (or simulate) — test — evaluate — improve — 
until the optimum unit is achieved. To produce a total optimum system, each redesigned unit must be 
rechecked for compatability with those to which it is interconnected. 


A systems engineering job is completed when there is a clear cut agreement by the team and top 
management that objectives have been achieved. If they have not been achieved the project is still open 
and full efforts should be made to complete the assignment according to established procedures. 


Simulation and Testing. Throughout an entire systems engineering project, research, testing, and 
simulation may be parallel to the discussed steps. Analog and digital computers and testing facilities are 
essential tools that aid analysis, predict performance and prove designs. Any systems engineering team 
requires expert experiments and controlled tests to better understand operations, confirm approaches, and 
pin down the next step in a problem. In most cases it is far less expensive to simulate than “cut and 
try” with a full-scale system or pilot operation. Simulation forces logical procedures and draws a sharper 
distinction between real simulation and what is thought to be simulation. 


Trained Personnel Are Needed. Systems engineering demands highly trained technical personnel. 
Its direction must be closely tied to top management and be recognized as more than just a technical job, 
for it involves both technical training and administration. Since colleges and universities are not now 
turning out an adequate number of engineers trained for system work, it is only logical that presently 
employed engineers be given maximum opportunity to become trained by experience. They must learn 
to relate practical objectives and fundamental laws without being frustrated by their inability to under- 
stand details of every part of a systems project. 


The greatest need in systems engineering now is objective, unbiased, quantitative thinking 
Engineers must be inspired to remove the traditional limits of education and éxperience and let theif 
technical imagination open wide to match the challenge of problems that demand solution with prit- 
ciples of systems engineering. 
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Figure 1. 


Transient behavior of plant lags. 





How to Solve Analyzer Control Problems’ 


Placing analysis instruments inside a process control loop introduces prob- 
lems, one of which is the long transport lag caused by sampling systems. 
Here presented are methods enabling you to estimate the effect of these 
lags on controllability and a method using cascaded control by which you 
can partially remedy this difficulty. Discussed also are problems associated 


with data sampled from fractometers, mass spectrometers, and nuclear 


magnetic resonance analyzers. Throughout, simplified procedures and 


engineering rules of thumb are stressed—useful data for the practical man. 


SO MANY PAPERS have been written on control these 
last few years that all automatic control problems may 
appear to be tidily sewn up—at least in theory—and it may 
seem very difficult to add anything new and useful. Never- 
theless, since the comparatively-recent introduction of 
analytical instruments as active components of the control 
loop, many problems have renewed themselves in ac- 
centuated form due to some peculiarities of analytical ir: 
struments. 


Problems Peculiar to Analytical Instruments 


Among the control-wise peculiarities of analytical instru- 
ments I list the following: 


1, 
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Analytical instruments commonly work on samples 
which are abstracted from the main stream and care- 
fully conditioned before they enter the instrument for 
analysis. The careful transportation and condition- 
ing of the precious sample takes time: it is a truism 
to say that when you add an analytical instrument, 
you add dead-time (transport lag). The effect of 
dead-time, in even small amount, may be highly 
damaging to the quality of control achieved. 


The Output data from the instrument may be discon- 
tinuous and intermittent because the data are sam- 
pled. This is inevitable with such instruments as 
vapor chromatographs, mass spectrometers, and nu- 
clear magnetic resonance spectrometers. Process con- 
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trol technology today is essentially built around con- 
tinuous-data systems, and the use of discontinuously- 
sampled data dictates some adjustments, at least con- 
ceptually. 


a) 


The chemical composition which is measured by the 
instrument may not be a simple function of one con- 
veniently-manipulated variable, but may be a function 
of several variables. some of which are elusive to 
measure and hard to manipulate. To fully utilize the 
analysis information so as to control the process at 
optimum conditions, some form of computation may 
be necessary. 


The object of this paper is to examine these peculiarities 
more closely, having defined them, and to set down some 
views on the status of the system-design techniques for deal- 
ing with them. 


DEAD-TIME 


Before starting a detailed treatment of the effects of dead- 
time in continuous control, some quantitative definitions 
should be given. 
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Figure 2. Deviation reduction factor — DRF. 


Definitions 


First, dead-time, or transport lag, is the type of dynamic 
behaviour shown by the domestic shower-bath (which is 
notoriously difficult to control). It usually can be treated 
by linear methods, and its magnitude is equal to the elapsed 
time between manipulating a control valve and detection of 
the changed signal downstream. (Figure 1) Its transient 
behaviour can be contrasted with a “transfer lag,’ in which 
the output rises exponentially to the final equilibrium or 
potential value. (system analysts commonly denote the 
transfer function of a true dead-time by e-"' and of a trans- 


fer lag by . Where T is the time constant. Transfer 


1 


lag is sometimes called capacity lag). 


To define the effect of dead-time on quality of automatic 
control, it is necessary to have some yardstick for the 
performance of the control system as a whole. Two 
convenient measures are: 1. the Deviation Reduction Factor 
or DRF-—which expresses the power of the controller to 
reduce the effect of a step disturbance, and 2. the frequency 
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Figure 3. Graphic method of estimating system re- 
sponse to a ramp-type disturbance. 
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Figure 4. 


Same curves as in Figure 3, but with 
dead-time (transport lag) reduced to 5 minutes, 


of subsiding oscillations which take place after a & 
turbance—which expresses the rapidity with which thea 
troller can reduce the error to zero. (Figure 2) 


The Effect of Dead-Time 

To illustrate the effect of adding dead-time to a prog 
otherwise composed of transfer lags, consider a proce 
which dynamically is composed of a series of transfer lag 
equal to 10, 10 and 2 mins. With the simplest controlle- 
proportional action only—the DRF (for a step disturbane 
entering through the control valve) is approximately equi 
to 7, and the frequency (for lightly damped oscillations) 
is 0.04 cpm. Adding a dead-time equal to 2 mins reduce 
the DRF to about 3 % and reduces the frequency to if 
cpm. Increasing the dead-time to 10 results in furthe 
deterioration, DRF goes down to about 1% and frequeny 
to less than 0.02 epm. Using rate action in the controle 
enables great improvement to be made when dead-time # 
small or non-existent, but by an apparent paradox, wie 
dead-time is large, it brings little or no improvemal 
The data for this illustration are summarized in Tablel 

The methods by which these results are calculate- 
and they are very simple methods based on frequent 
response—have been fully described in the literature.” 

There will be numbers of applications of analytical ® 
struments in which dead-time predominates over all trait 
fer lags, and the question may arise “What would be i 
effect on the control of reducing the dead-time, say by ® 
designing the sampling system? Is it worth the trouble? 
Under these conditions, the DRF may be equal to unity® 
each case and thus is not a measure of performance. 


How to Estimate Dead-Time 
The system response to a ramp disturbance is more 
revealing, and can be estimated graphically as shown® 











1Superior numbers refer to similarly numbered references at end of fs 
TABLE | 
Effect of Dead-Time on Control 

DRF Frequency | 

Dead- 
Time Prop. & Rate Prop. oo 
Minutes | Prop. (+30°) is n° (tae 
_ 7.2 25 0.04 ae 
3.4 6 0.03 | Aim 
10 1.4 1.8 0.017 | 022) 
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3, The process is considered to be, to a first approxi- 
one transfer lag and one dead-time. Assuming a 
disturbance is injected into the system at point D as 
pol the effect at point B, the process output, is initially 
the same signal delayed in time. The controller output is 
initially the same shape, but reversed in sign and with 
increased by the amount of the controller gain (which 

ted by frequency analysis). The con- 


uickly estima 
— Front, in passing through the transfer lag is modi- 
fied in shape as shown. At point D again, the signal initial- 


ly approaches a ramp exponentially, then is delayed by 
the dead-time before appearing at the output as curve B’. 
At least as far as the first peak, the system output can then 
hically estimated by subtracting B’ from B. With 


be grap: ae 
dead-time of 10 minutes, the error for a given ramp, 
reaches a2 maximum of 0.5 units. When dead-time is re- 


duced to 5, as shown in Figure 4, the maximum error is 
reduced to about 0.25 units because of the higher controller 


gain it is possible to use. 


CASCADE CONTROL 


Suppose that, after everything possible has been done to 
reduce the dead-time, the estimated control is still not good 
enough, two general solutions remain: the first is to control 
independently every possible source of disturbance at ori- 
gin. Possibilities here are often fairly restricted. The 
second is to apply cascade control, which has numerous 
advantages and, where properly applied, is capable of effect- 
ing remarkable improvement in system performance. 

The mode of operation of a cascade system is illustrated 
in Figure 5. The output of the master controller adjusts 
the set-point of the slave controller, which receives a meas- 
urement feedback from some intermediate variable (con- 
dition) in the process. Much of the success of the system 
depends on good choice of this intermediate variable. 

Performance of the system can very easily be estimated 
by the use of vector diagrams, when the frequency response 
of the process is known or can be estimated. A series of 
diagrams is drawn up for a number of selected frequencies 
of oscillation. The vector diagram is started by drawing a 
line 6, of unit length, representing the error in the slave 
control-loop. Vector 6,, representing the controller output 
is drawn at the appropriate angle to 6, (180° for a propor- 
tional controller) and with length equal to the controller 
gain. The angle and length of vector @,, representing the 
measured variable, is known from the frequency response. 
The diagram is completed by joining the ends of vectors 6, 
and @,; this vector represents the set-point of the controller. 
The angle q is then read off: this is the angle which must 
be subtracted from the overall process phase-lag to de- 
termine the “effective” phase-lag when the cascade con- 
troller is used. The open-loop process gain is multiplied 
by the ratio @,/@, to obtain the effective gain—at this 
frequency—as “seen” by the master controller. 

If the intermediate measured variable is so chosen that 
the portion of the process included in the slave loop is one 
single transfer lag, obviously the gain of the slave con- 
troller can be made very large. Furthermore, the phase 
lag in this part of the process will approach 90°. Figure 
6 shows that the effective phase advance q then tends to 
approach 90°. Compare this with the maximum effective 
Phase advance obtainable from rate action, usually about 
30°, less if dead-time is large. 

Pahang of thumb (usually surprisingly accurate), in a 
ae Hee A yocgps the DRF for a step disturbance enter- 
parties a e control valve is about equal to the pro- 
ules the =. of the controller gain, Me In a cascade 
to the els : <! the same disturbance is about equal 
sl x po of the gains of master and slave controller, 
nae entering later in the system, that is, 
using bias « oop, the improvement brought about by 
hisher tre control is rather less, and is due solely to the 
quency of operation of the whole system. 


An Example of Cascade Control 


As j F 
eheian <r dagen hig example, a process consisting of three 
anks (Figure 7) was controlled first by a single- 
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Figure 5. Feedback-loop diagram of a cascaded con- 
trol system (top), and vector diagram method 
(bottom) for estimating performance of a cascaded 
control system. 


Figure 6. Vector diagram of cascade control. With 
very-high slave-controller gain, phase advance tends 
to approach 90°. 











Figure 7. The performance of this experimental 
plant, consisting of three agitated vessels in series 
(three-capacity process) is compared in Figure 8 for 
single-loop and for cascade (multiloop) control. 
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Figure 8. Chart records comparing response under 
single-loop and cascade control of the three-capacity 
process of Figure 7.’ Exactly the same disturbances 
were introduced into the 1st, 2nd and 3rd tanks. 


loop controller, then by cascade. For the same disturbances 
in each case (injection of cold water) comparative chart 
records are shown in Figure 8. For a disturbance entering 
the first tank, the improvement brought about by cascade 
control is dramatic. There is some improvement for dis- 
turbance entering the second tank, very little for distur- 
bances entering the third. The data are summarized in 
Table II. 


Rules for Cascade Control 


The basic design rules for a successful cascade system 
can be summarized as follows: 


(1) Arrange for major disturbances to fall within the 
slave loop. 


(2) Design the slave loop with a small number of 
relatively large transfer lags included in it. 


Cascade systems with the master controller adjusting the 
set point of a slave flow-controller are seldom successful, for 
two reasons.‘ One is that the process transfer-lag in the 
slave loop is negligible in magnitude; therefore, little phase 
advance is obtained. The other is that the effective steady- 
state or d-c gain of the slave loop has a square-root relation- 
ship with load, whereas the inverse of this is usual)y what 
is required. As a result, control will become sloppy at high 
load and unstable at low load. 


G3=ha3 O4 +hoz 82 





Figure 9. A simple case of controller-process coup- 


ling. 
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TABLE II _@ 

Cascade Control Experimental Plan 
Controller Gain Bar 

Mi bee Frequency | | > i 





Single- 4.8 = — (0.16 cpm! 5.2 | 3.2 gy 
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Loop 


Cascade 6.4 20 





'0.25cpm 150 | 5 











PROCESS COUPLING WITH ANALYSIS CONTROLLER 


In a process controlled by temperature, pressure and fy 
instruments, “process coupling,” or undesirable interactigg 
between controllers which are linked only through & 
process, seldom occurs. Probably this is because 
ture controls tend to be slow, pressure faster, and flow si 
faster. Sven so, there have been cases where Process 
coupling between pressure and flow controllers in £88 
tems has occurred, resulting in very large oscillations whe 
both controllers were operating. 


How to Estimate Coupling Tendencies 


It seems probable that analysis controls will tend, 
interact with neighboring temperature controls since jj 
tend to be dynamically slow. The probability of couply 
can be estimated by simple vector methods. Consideiy 
a simple case as shown in Figure 9, where the couplings 
unilateral h,,, h,, and h,, are the transfer functions» 
frequency responses linking the process variables. Aj 
number of chosen frequencies, vector diagrams as shown) 
Figure 10 are drawn, first for the unaffected loop, then 
the other, on tracing paper; in both cases with vectom§ 
ard 6, of unit length. This assumes that both control lp 
are initially disturbed by the same amount. The if 
diagram is then superimposed on the second, with veim 
h,, @, coincident. As drawn in this example, interact 
would occur with resulting magnification of the disturbawt 
by the second loop, because the imposed vector h, 6 @ 
ceeds in length the maximum required for stability. TM 
situation can only be cured by reducing the gain of ome 
both controllers. If the imposed vector h,, 6, had fale 
short, there would have been no magnification. Fora 
plicity, the vectors have been drawn for proportionaladi# 
controllers: rate and reset action introduce some angi 
difference, depending on the reset and rate time-constalt 


A similar technique can be applied to the case where™ 
control loops interact each with the other, although t 
diagrams become more complex. In such cases, the temp 
tion to use an analog computer may become very sirilt 
but even so, the computer investigation can be intelligent 
guided by drawing a few vector diagrams beforehand. 


SAMPLED-DATA CONTROL 


Sampled-data systems most markedly differ from 
tinuous-control systems in that, most of the time, sample 
data systems operate under open-loop conditions. Bea® 
information is available to the controller only at the instal 
of data-sampling, anything which happens in the proce 
between data samplings is not discovered and cannot 
corrected for until the next sampling occurs. 

Another important feature of these systems is 
designer has a considerable amount of flexibility 
disposal with respect to the form of the system 
The designer can logically include the practical limital® 
of finite control-valve travel in the controller program 

The performance of every sampled-data control — 
strongly influenced by the sampling period T, oF ni 
the ratio of this period to the time-constants of the plast 
be controlled. When T becomes very much mele 
the plant lags, the system tends to behave as tho 
were available continuously to the controller. When #* 
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than the plant lags, the system will be under 
ditions much of the time, and the response in 
of disturbances cannot be expected to be as 
ly continuous (e.g. proportional, reset and 
When T is of the same order of magnitude 
the system designer has most flexibility at 
his disposal : in fact, it was shown by Oldenbourg in 1951 
that when the transport lag is of the same order of mag- 
nitude as the sampling period, with a very simple sampled- 
data controller, the system response may be many times 
better than with continuous control. 

In the design of the control system, much depends on the 
amount of “work” that the controller is expected to do. If 
the analytical information, available at fixed periods, is to 
be used to control the process directly (Figure 11), the con- 
troller must be very carefully designed. It is possible to 
program the controller in such a way that recovery from a 
disturbance is “optimum” (in the sense that the transient 
duration is made a minimum by using the full corrective 
action available). However, there is then some risk that 
the performance will deteriorate when the process para- 
meters change, for example, due to change of load. Usual- 
ly a practical compromise will have to be found. If the 
sampling period T is very short compared with process lags, 
the design will benefit from the increased rate of informa- 
tion up to the limit imposed by the plant design itself. 
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Cascading in Sampled-Data Control 


In many other practical applications, many of the process- 
ing conditions will be controlled well by regular process- 
control equipment. The analytical information here will be 
used to “trim” the set-points of one or more of the process 
controllers, and we then have a cascade control system with 
the master controller acting intermittently on its slave or 
slaves (Figure 12). 

If the primary data are sampled, rather more care than 
usual is necessary in the design of the system; at each 
sampling interval, the output from the master controller 
is equivalent to a step change of reference input (“set- 
point”) to the slave controller. Inevitably, a transient in 
the secondary measured variable will follow each such step 
input. If the slave controller is adjusted for minimum 
deviation following a process disturbance, with semi- oscil- 
latory decay, then some overshoot is inevitable when a step 
change of input is applied. The sampling period T should 
be long enough to allow equilibrium to be attained in the 
subsidiary loop before the next data sample is taken. 

An adequate theoretical basis for sampled-data control 
has been developed only during the last few years. The 
basic analytical tool is the “Z transform,” which is directly 
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Figure 11. In this example of 
sampled-data control, the ana- 
lytical information is used di- 
rectly to control the process. 








MAN IPI 
VAR 


«— - 





Figure 10. Vector diagrams showing how to esti- 
mate the probability of controller-process coupling in 
the case of Figure 9. Excessive length of vector 
h., 6 over that required for stability shows that 
interaction would occur in this case. 


analogous to the Laplace transform sometimes used in 
analysis of continuous servo systems. Continuous control 
has been used long enough so that rules of thumb have been 
developed which are quite satisfactory in an engineering 
sense, and require no more than a knowledge of arithmetic 
for their application. This is not yet the case with sampled- 
data control, which is a wide-open field of study for those 
with a taste for simplification and an understanding of 
engineering approximation. 


CHOICE OF MANIPULATED VARIABLES 


If the system designer is asked to temperature-control 
a heater, he has no doubt about the variable to manipu- 
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late: flow of heating fluid. The equilibrium functional re- 
lationship between flow and temperature is obvious and 
calculable. 

In chemical processes—where analytical instruments find 
most fruitful application—the behaviour of the system 
theoretically is governed by definite laws, and it should be 
possible to determine functional relationships between com- 
position and manipulated variables by applying these laws. 
In practice, however, the mechanisms of the process may be 
understood only partially, and an empirical approach is 
necessary. 

The required information is obtained most easily from 
logsheets, on which are recorded the composition and 
simultaneous equilibrium values of pressure, temperature, 
flow and other variables which can affect the composition, 
each at a number of different levels. This is known to 
statisticians as a “factorial experiment.” Highly devel- 
oped statistical techniques are available for determining 
the functional relationship of composition to any other 
chosen variable (rejzression analysis) and for separating 
significant from spurious effects (variance analysis). Space 
does not permit a detailed description of these techniques: 
they have been very \ully described in the literature. The 
amount of computation required to derive the final result 
may be heavy enough to justify using a digital computer. 

After choosing, on a basis of equilibrium conditions, the 
most appropriate variable to manipulate—that which shows 
a meaningful, monotonic relationship to composition—the 
system designer may not yet be out of the woods. It may 
be necessary to check on a dynamic basis for the probability 
of process-coupling between controllers; for example, by 
the vector methods discussed previously, or by using an 
analog computer. 

It requires no great effort to imagine a computer system 
in which computation is done on composition and other 
data, and appropriate control action is taken, so that 
optimum processing conditions are continuously sought. 


PROCESS DYNAMICS 


In this paper, some stress has been put on the steady- 
state characteristics of a process, and much on the dynamic 
characteristics and the uses to which these data can be 
applied. 

It is surely pertinent to ask how the dynamic characteris- 
tics of a process can be measured, and how much the 
measurement costs. The answer is that “it depends’— 
depends on the objective, and on the accuracy demanded of 
the data. In the present state of knowledge, it is possible 
to calculate the dynamics of only a few simple types of 
process. So recourse must be made to direct plant measure- 
ments in most cases. 
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Figure 12. An example of 
sampled-data control where 
the analytical information ig 
used only indirectly for Proc. 
ess control: that is, in a Cas. 
caded system where the Con 
troller “trims” the set Points 
of one or more slave contro). 
lers. 





For many system design purposes, no great accuracy) 
required, and the results obtained from a step-response ty 
will suffice: the process can, to a first approximation, ) 
described by a transfer-lag plus a dead-time. A test m 
require only a few minutes or an hour or so. 

For more exacting requirements, for example the dain 
of cascade or sampled-data systems, frequency-respoy 
analysis has no rival for convenience, accuracy, low mm 
and freedom from interference with the process. Whent 
plant is instrumented with suitable electronic instrumah 
it has been found possible to get highly-accurate rem 
(in temperature control) with sine-wave amplitudes of} 
order of hundredths of a degree.’ Even where the sinewm 
is obscured by disturbance signals two or three huni 
times greater in amplitude, it is still possible to get am 
rate results, as shown by Cowley.’ 

Where frequency-response analysis cannot be applied @ 
veniently—for example, where the input variable ca} 
measured but cannot be manipulated at will—correlaia 
analysis techniques can be used. However, to interpret 
results, significant time on a digital computer is requitt 
and the analysis is costly. In the present state of them 
accuracy is not high. 


CONCLUSION 


I have attempted to show that some very simple al 
effective tools are available for solving problems in th 
design of control systems using an analytical instrume® 

Some of the procedures reviewed may appear to be rathe 
cumbersome compared with the empirical method—‘plis? 
in and twiddle the knobs.” However, the expense of 
curing, plugging-in and testing of analytical instrumets 
for control, and the economic return it is often possible 
realize from a successful control, will in most cases 
some quantitative assay, however approximate, before mil 
ing the investment. 
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A simulator by itself is of limited value for operator train- 
ing, because the trainee may look on it only as a complex 


electronic gadget. 


But when that simulator is combined 


with the same instruments and controls used on the actual 
process, a very realistic and valuable training device results. 


A Simulator for Nuclear 


Reactor Operator Training’ 


AN OUTSTANDING NEW USE for computers, rapidly 
being adapted in widely-diversified activities, is simulation 
for operator training. There are many industrial plants 
where the great capital investment or value of product 
prohibits, economically, use of the actual plant for training 
purposes. Also, many processes are so critical or dangerous 
that beginners could not be entrusted with them. 

As new and more complex processes are constantly being 
adopted, industry becomes more and more dependent on 
highly-trained operators. A typical example of such a 
process is the nuclear reactor. Here the great cost and 
limited number of reactors available for teaching pur- 
poses has made operator training very difficult. This arti- 
cle describes the advantages and economics of the computer- 
simulator teaching method applied to the single problem 
of reactor-operator training. But any engineer faced with 
the training of operators for any critical or dangerous 
process will find in this example a safe and inexpensive 
teaching method. 


What Is a Training Simulator? 


A training simulator is a device built to follow the same 
physical laws or equations as the actual process, but which 
can be built for substantially less cost than an actual plant 
and can be operated by untrained personnel without fear 
of hazard or equipment damage. 

It is possible to construct such an electronic analog 
simulator that will duplicate the kinetics of the nuclear 
reactor by using the established concepts of analog com- 
re However, if the operator is to obtain the true 
pes de angry an actual reactor rather than an elec- 
en lac box, it is important that the input and output 

€ simulator be connected to representative instruments 
and control devices. 


BASIC REACTOR KINETIC EQUATIONS 


aaron behavior of many nuclear reactors can be de- 
relate “ a system of seven differential equations which 
€ variation of neutron flux as a function of time 


a 
nd the reactivity of the system. These equations are de- 
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rived with the assumption that the neutrons produced by 
the fission process are slowed down without absorption and 
are absorbed only as thermal neutrons. If these assump- 
tions are made, the equations may be written as 








6 
dn 5k B ’ : 
oa = — n— n ni, C Ss (1) 
- - s+ es 
dc, ‘ pi 
——$ =«S ss — AC, n (2) 
dt t Is 
Where n = thermal neutron density, neutron/cm’ 


8k = reactivity = (K.;,; — 1)/Kery 


1* = mean effective lifetime of neutron in finite 
reactor, seconds 


\, = decay constant, sec’ 

C, = delayed neutron concentration of i group 

8, = fraction of prompt neutrons delayed by 
i‘* group 

B= = Bp 


neutron source 


wn 
| 


The first term on the right of equation (1) represents 
the effect of reactivity changes on neutron production. It 
includes the effect of control and safety rod position as well 
as the effect of temperature variations and poisons. This 
term is equal to zero when the reactor is at an equilibrium 
condition at any value of neutron flux. 

The second term corrects for the fraction of the fission 
neutrons of each generation that are delayed and do not 
appear instantaneously, while the third term represents 
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Figure 1. 
Simplified 
schematic 
circuit 

of the 
nuclear 
reactor 
simulator. 





the contributions of each of the six delayed neutron groups 
as they appear. At equilibrium, these two terms will be 
equal. The last term in equation (1) represents additional 
neutron sources that are not varied by control-rod adjust- 
ments. 

Equation (2) relates the concentrations of each delayed 
neutron group as a function of time and the flux level. 
The first term on the right is proportional to the concen- 
tration of each group of delayed neutrons, while the second 
term is proportional to the number of neutrons of each 
group that do not appear as prompt neutrons. The dif- 
ference of these two terms equals the rate of change of 
emitter concentration, and is equal to zero at the equilib- 
rium condition. 

As has already been stated, these equations were derived 
with the assumption that the neutrons produced by fission 
are slowed down without absorption and are absorbed only 
as thermal neutrons. This means that the equations will 
give valid results for most types of thermal reactors which 
are used extensively in research and training. 

The first term of equation (1) which represents the 
reactivity of the reactor will depend upon the effects of the 
reactor temperature coefficient, fuel burn-up, and fission 
product poisoning, as well as control rod position. In order 
to simplify the requirement of the analog computer, these 
additional effects are neglected and reactivity is assumed 
to be proportional to control rod position only. The effect 
of the reactor temperature coefficient is important to power 
reactor simulation because of its self-regulating charac- 
teristic; however, a research or training reactor can be 
adequately simulated by neglecting this effect. Both fuel 
burn-up and fission product poisoning are relatively long- 
time effects which can be neglected when considering re- 
search and training reactors. By making these assump- 
tions, we have obtained the equations to describe the basic 
kinetic behavior of the nuclear reactor. 


ANALOG COMPUTER CIRCUIT 


The basic reactor kinetic equations, which have already 
been presented, consist of seven differential equations, one 
of which contains a non-linear term. Although these equa- 
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tions are very difficult to solve by analytical methods, thy 
can be solved easily by means of an electronic analog om 
puter. By using established analog computing techniqua 
it is possible to construct a special purpose analog om 
puter, or reactor simulator,’* that will obey the sam 
kinetic equations as the actual reactor, and will give: 
voltage output that is an accurate representation of & 
neutron flux level. 

It is convenient to rewrite the basic reactor kine 
equations in a more desirable form for computer simi 
tion. 





dn 5k 6 dc 

...—— n— aan Ss () 
dt I* i, a 

a, — _ C0, + SL on (i 
dt 1* 


This system of differential equations can be solved Wi 
the computer shown in simplified form in Figure 1. Assit 
ing that positive and negative voltages corresponding ® 
the neutron flux are available and are applied to each al 
of the potentiometer R,, then the center contact of 
potentiometer will have a voltage proportional @ v7 
product of n and the position of the contact from the cemt# 
If the input position of the potentiometer is then matt? 
correspond to $k, the voltage output will be proportiay 
the product skn, which is the first term on the 
equation (3), corresponding to the prompt neutron geil 
tion. This voltage is applied to cathode follower ¥; 
provides isolation. Since the effects of temperature # 
efficient and fission product poisoning are neglected in 
simulator, the reactivity sk is considered to be 
proportional to control-rod and safety-rod motion. ™ 
input potentiometers are provided, one mounted on the of 
trol-rod drive unit and one mounted on the safety-rod 


1-6 Superior numbers refer to similarly numbered references at the 


this paper. 
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s are then applied through individual 


ese two voltage 


owers. 
cathode for proportional to the first group of delayed neu- 
ay d from the output of cathode follower V;. 


is obtaine swat Five ' 
aye t eireuit of V, contains a R-C circuit with a time 


e reciprocal of the decay constant of the 
— grt pots oe ta The voltage across capaci- 
oy aoe proportional to the first term on the right of 
aa ne (4), while the voltage across resistor R, will be 
er ieal to the left-hand side of equation (4). The 
vost yoltage of the cathode follower is passed through 
— which is used to adjust the value of £,, 


jometer R , 
potent ‘ ssion neutrons delayed in each group. 


fraction of fi ela 
Pies corresponding to the remaining five delayed neu- 


tron groups are obtained in a similar fashion from cathode 
V, to Ve. 

One eat orm of equation (3), the neutron source, is 

represented by a voltage output from potentiometer Rr. 

This voltage may be adjusted to give a source of varying 

strength and also serves to balance out any fixed voltage 

contribution from the cathode followers. 


t 
The inpu 


Operational Amplifiers 

Amplifier A, is a high-gain operational amplifier designed 
for analog computing applications. It features a high- 
impedance input for negligible loading and a very low- 
impedance output for driving external loads. To provide 
for stable operation with feedback impedances, a sign re- 
versal is provided within the amplifier. If a feedback re- 
sistor is used with one or more input resistors, the amplifier 
will give an output voltage equal to the negative sum of the 
input voltages. When a capacitor is used as a feedback 
element with one or more input resistors, the output will 
be equal to the negative of the integral of the sum of the 
input voltages with respect to time. 

This simulator uses a commercially available plug-in 
operational amplifier manufactured by George A. Philbrick 
Researches, Inc. It has a maximum output-voltage range 
of —100 to +100 volts and a gain in excess of 10,000. 

Returning to Figure 1, we see that output voltages cor- 
responding to prompt neutrons, delayed neutrons, and the 
source, are connected to amplifier A, through input re- 
sistors R,, Rs, Ry, R,, to R,. The capacitor C, connected 
from the output to the input terminal will make A, an 
integrator with an output proportional to —n. A voltage 
proportional to +n is obtained by connecting amplifier A, 
as a sign changer, with one input and feedback resistor. 
These voltages are then equal to +n and —n, and can be 
used to replace the values of +n and —n that were 
assumed to be known at the beginning of the problem. 
This closed-loop method of obtaining a solution is typical 
of many analog computer problems. 


Scale Factors 


By choosing suitable scale factors, the resistors and 
capacitors can be selected to give the proper values for 
the constants in equations (3) and (4). Resistors R,, to R,, 
are selected to obtain the maximuia value of Bi, while 
potentiometers R,, to R, are used to adjust this value. 
By means of R,, to R,, the effects of any group or groups 
M4 delayed neutron group can be changed or removed. The 
oie constant to each group is selected by R,C, to 
a og mean effective lifetime of the neutrons can be 
diets m4 coe of C, The effective reactivity, or rod 
fiehai ue e control and safety rods can be varied by 
ch , and R,. Plug-in units are provided to facilitate 

anges in lifetime and rod worth. 
the mq otut-voltage range of the simulator is limited by 
and by “agra output voltage of the operational amplifier 
ped no “if and d-c drift of the cathode followers and 
pov onal amplifiers. These factors limit the useable 

range of the simulator to about 2% decades. The 


hi ' 
€h gain of the operational amplifiers insures linear in- 


compar ushout the operating range and makes the 
mens = relatively independent of gain variations. 

+ 100 ain voltage of the amplifier can vary between 

» Since this would correspond to a plus and 
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Figure 2. A high degree of realism is provided the 
trainee by this complete, full-size control console 
exactly like that used on a real reactor. 


Figure 3. To further the trainee’s illusion of operat- 
ing a real reactor, these actual, working, control and 
safety rod-drive units are provided in a reactor core 
model. 











minus neutron fiux level, it is helpful to restrict the 
amplifier output voltage to one polarity. This is done by 
placing a diode across the integrating capacitor C,. As long 
as the output voltage of A, is negative, the diode will not 
conduct and is effectively removed from the circuit. How- 
ever, if the output voltage of A, should try to go positive, 
as a result of an improper source term, then the diode 
will conduct and limit the output voltage very close to zero. 
In addition to the effects of control and safety rod 
motion which make up the principle inputs to the simula- 
tor, it is also possible to insert step changes in reactivity of 
various amounts. This is a particularly difficult operation 
to perform on an actual reactor because of the danger of 
scramming?t the reactor or because of a radiation hazard. 


INSTRUMENTATION AND CONTROL 


It would be possible to simulate the operation of a 
nuclear reactor using only the analog computer just de- 
scribed. The input signal proportional to control-rod posi- 
tion would be made by a manual setting of the input 
potentiometer, while the output signal would be read on a 
voltmeter. This, however, would not enable an operator to 
become familiar with basic reactor instrumentation equip- 
ment and he would not have the sensation of operating a 
real reactor. 


Instruments Give Reality 


By combining the analog computer with a complete con- 
trol console, it is possible to provide a high degree of 
realism in the simulation. The complete control console 
includes a linear flux recorder, log n recorder, period 
recorder, log count rate recorder, log n amplifier, servo 
amplifier, analog computer, safety and control-rod position- 
meters and raise-lower switches, and a manual scram but- 
ton. These are illustrated in Figures 2 and 3, which show 
the complete assembly. 

The connections of these various components are shown 
in Figure 4, the block diagram of the reactor simulator. 
The output of the analog computer provides a signal pro- 
portional to neutron flux which is fed to the linear flux 
recorder, calibrated from 0 to 120% of full power, and the 
log n amplifier. The log n amplifier in turn provides sig- 
nals to the log n recorder and the period recorder, cali- 
brated from —30 to infinity to +3 seconds. 

The output of the linear flux recorder gives an electrical 
error-signal proportional to the magnitude of the deviation 
between the desired and actual reactor power level. This 
signal then operates the servo amplifier which automatical- 
ly positions the control-rod drive unit to maintain the de- 
sired level. 


Rod Drives are Not Simulated 


The input signal for the analog computer is obtained 
from potentiometers mounted on the control and safety rod 
drive units. This provides a reactivity input to the simula- 
tor that is directly proportional to the sum of control and 
safety rod motion. These drive units are not simulated, 
but are actual model drive units which are mounted in a 
model of an actual reactor core. Model control and safety 
rods are provided, and they are moved by their respective 
drive units, permitting the student to observe the rod 
motions. 

The control and safety rod drive units can be operated 
independently by their respective manual control switches. 
Their position can also be read from the rod-position meters 
on the control console. When automatic control from the 
power level signal is desired, the control rod is driven from 
the output signal of the servo amplifier. 

While the simulator is being started up from low power 
levels, the neutron level is monitored by a log count rate 
recorder calibrated from 1 to 10,000 counts per second. 
Since the electronic simulator is not capable of operation 





t''Scram"' is a word used by nuclear reactor people to mean the very-fast 
decrease in reactivity which is done to shut down the reactor under 
dangerous or potentially dangerous conditions. 
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at such low levels, it is necessary to obtain a Signal dings 
ly from the safety and control rods. It ig, however 
adequate representation as long as the reactor es 
become critical in the range of the log count rate ” 
When operating at higher power levels, it is Possible ty 
this recorder to follow the motion of the contro} Tod on), 
and observe its action on automatic control, 

The model drive-units are provided with a 
coupling which allows the control and safety rods ty 
dropped, scramming the reactor. This scram action 
initiated by a manual scram button on the contro} 
or by contacts located in the period and leye] 

This automatic scram action is a slow scram and Dot th 
fast scram action produced by the safety channel 9; 
real reactor. 


DEMONSTRATIONS AND EXPERIMENTS 


The complete simulator assembly which hag been i 
scribed is well suited for the performance of many 
reactor experiments, and for the demonstration of 
start-up and operation. To show the flexibility and usety. 
ness of the instrument as a training aid, several typig) 
experiments will be described. 


Demonstration of Reactor Controls 
and Observation of Basic Reactor Kinetics 


This experiment acquaints the student with the funeig 
of the various reactor controls and instruments and rely 
them to observations of the basic kinetics of the reactor, 

The student begins by inserting the source into th» 
actor, and then slowly removing the safety rods with 
raise-lower switch. As the safety rods are withimm 
the increase in neutron flux level is indicated on the 
count rate recorder on the console. When the log cm 
rate recorder reaches full scale, the progress of the reactin 
is obtained from the period recorder and log n recone 
on the console. 

When the safety rod has been withdrawn to shim mig 
its motion is stopped and the control rod is slowly remow 
with its raise-lower switch. The effect of control-rod wi 
drawal rate upon reactor period will be easily seen at tt 
point. As the rod is slowly withdrawn, a point wil? 
reached where the reactor flux level will continue ot 
crease without further rod motion. At this point, tht 
actor is just critical. As the flux level begins to reach® 
full-power range, the output can be read from the lig 
flux recorder on the control console. 

When full-power range is reached, the student @ 
operate the reactor at various power levels by manipula 
of the control rod. He then can place the unit on automil 
control and observe reactor operation as changes are mab 
in flux level demand by changing the control point a® 
linear flux recorder. 

The operation of the automatic scram action then can 
observed by returning the unit to manual control and 
drawing the control rod. When either the reactor peril 
or flux level reaches a dangerous value, automatic contac 
in the period or linear flux recorder will scram the reactit 
This scram action also can be initiated manually by th 
manual scram button on the console. 


Demonstration of Effect of Delayed Neutron Groups 


This experiment demonstrates to the student the effet 
of the various delayed neutron groups upon the con 
ity and performance of the reactor. The student is 
operates the reactor simulator with all six groups o 
layed neutrons present, and notes the controllability 
response of the reactor. Then the effects of each grow 
delayed neutrons is removed one at a time, and C0 
ing changes in operation observed. From this the studes 
can determine which groups of delayed neutrons 
the most toward controllability. Finally, all groups Cal 
removed and it can be seen that the reactor is 
uncontrollable. 


Demonstration of Effect of Neutron Mean Lifetime 


This experiment investigates the dynamic performis® 
of reactors with a common fuel, but with various moder 
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diagram 
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nuclear 
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tors or geometric shapes. By changing the value of a plug- 
in capacitor, the student can simulate a change in modera- 
tor or shape by varying the neutron mean effective life- 
time. Variations in dynamic performance can be studied 
by applying step changes in reactivity and noting the varia- 
tion in flux level and period. 


Demonstration of Reactor Start-Up 


This experiment investigates the effects of source 
strength and safety- and control-rod worth on reactor start- 
up. 

The reactor is started with various values of source 
strength, by withdrawing the safety and control rods in 
small increments, allowing the flux level to become constant 
between withdrawals. As the reactor nears the critical 
point, the student should note how the strength of the 
source has been effectively multiplied. However, as long as 
the reactor is subcritical, removal of the source will cause 
the flux to decrease and die out. When the critical value 
of the source is reached, the neutron flux will no longer 
level out, but will continue to rise at a rate dependent upon 
the strength of the source. At this point, where the rea- 
actor is just critical, the source can be removed and the 
flux level will remain constant. 

The reactor is started by removing the safety and con- 
trol rods independently and separately at various speeds 
up to the maximum withdrawal speed. Curves of flux 
level, Period, and rod position versus time will be obtained. 
Additional runs can be made with various values of control- 
and safety-rod worth. From these results, the student can 
draw conclusions on proper start-up procedures. 


Demonstration of Automatic Control 


This experiment demonstrates the operation of the auto- 

matic flux-level control. 
anne a r is started up, brought to full power, and placed 
optimum ¢ control. The servo amplifier is adjusted for 
and — by making step changes in reactivity 
response ~§ € control functions to obtain the desired 
6 the cout ; student will see that flux level cannot return 
action, | ol point without reset or integrating control 
- It is noted from the recorder monitoring control- 
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rod position, that a new rod-position is required to main- 
tain the desired flux level after a change in reactivity. 

The student then can make changes in flux demand level 
and will note that the control rod returns to its starting 
point when the flux has reached the desired level. The 
values of control-rod worth, mean effective lifetime, and 
delayed-neutron concentration also can be varied and the 
effect upon control performance investigated for changes 
in flux level and reactivity. 

The preceding experiments have demonstrated the wide 
use of the nuclear reactor simulator as a training aid. In 
addition, the simulator can also find valuable use in the 
check-out and study of actual reactor-instrumentation sys- 
tems or components under simulated operating conditions. 


CONCLUSIONS 


A nuclear reactor simulator has been described that will 
solve the basic kinetic equations of the thermal nuclear 
reactor neglecting the effects of temperature and poisoning. 
In order to give the student the effect of actually operating 
a real reactor, representative nuclear instrumentation and 
control devices are used in the simulator. The great flex- 
ibility built into this unit allows it to operate the simulated 
reactor with manual or automatic control, and to vary sys- 
tem parameters such as source strength, mean effective 
lifetime, delayed-neutron concentration, and safety- or con- 
trol-rod worth. Most of these variations would be very 
difficult to make on an actual reactor, but they may be per- 
formed easily on the nuclear reactor simulator with no 
danger to personnel or equipment. 
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ENGINEERS’ NOTEBOOK | VARS NO. 33 
Many engineers either don’t know that the behavior of steam ’ 
; Oesn t fd 
low an orderly pattern—or they deliberately ignore the fact. Flowng, 
makers, therefore, are often asked to guarantee impossibly high accurg 
through extreme changes of steam pressure and temperature. This stp 
tion is increasingly common as higher steam pressures are used. In fh 
article is described a fully-automatic compensator for wide ranges of step 
pressure and temperature, several of which recently have been instal 
not t 
of th 
to po 
a ing } 
Wide Range = 
satin: 
ing t 
a 
ompensation of Steam Flowmeters | « 
Yes 
Boyle 
sumn 
PY = 
bet we 
by L. A. Dodge ‘ 
this ¢ 
(Member of ISA) 
is be 
7 +7] Equipment Engineer, Contract Engineering absol 
Q The Bailey Meter Company lute t 
Cleveland, Ohio relati 
trates 
Fig 
and 1 
TRANS- re; THE CONVENTIONAL WAY TO MEASURE rae and | 
| fluid flow is to measure the pressure drop created i! 
MITTERS <=) restriction in a pipeline, such as an orifice plate or a for 
nozzle, and to convert to flow by extracting the sqm abies 
rl root and multiplying by an appropriate constant. As lont 
ed se ; as the composition of the fluid remains unchanged, there? 
only the one variable, pressure drop, to take into accu 
COMPUTING But when the fluid is a gas or vapor, and changes 
RELAYS BS J sure and/or temperature will change its density, the @ 
sity naturally must also be taken into account. It boil 
pressure and temperature vary, there are three factors ¥ 
—. combine in the meter or metering system. bw 
| P : ‘ 
or functions of these factors, must be multiplied t 
| COMPENSATED to obtain the final result. 
FLOW 
RECORDER A Pneumatic Compensator 
This combining may be done in several ways. by 
shows a pneumatic metering system consisting of 
a : : transmitters, one each for flow, pressure and tem 
Figure 1. A pneumatic steam flow metering system The signals from these transmitters are combined to # 
gig ge nthe sell agpantin Mla abe duce a compensated flow signal that goes to <" a 
. ee ~~: ~< ra’ ure 
transmitters — one each for flow rate, temperature receiver. Signals from the pressure ont ee 
and pressure — are combined by computing relays. mitters go to the computing relays whici factors 
The resulting compensated rate-of-flow signal is rate-of-flow signal by the required correction 
read out by the recorder. automatically and instantaneously. Pe 
If an electrical transmission system were used, i. 
putations would be done electrically at the receiver. — 
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not the purpose of this article to discuss relative merits 
of the two systems; the pneumatic system is shown merely 
to point out that the pressure and temperature compensat- 
ing portions of the equipment are entirely separate from 
each other. Each one does its own multiplying, compen- 
sating the flow signal for the change in density correspond- 
ing to the change in that one measured variable. 


Gas Flow Compensation 

Years ago, the behavior of gases was studied by Messrs. 
Boyle, Charles and others, who subsequently wrote a law 
summing up what they had found. This is the equation 
PV = wRT, which expresses for a perfect gas, the relation 
between pressure, volume, weight and temperature. From 


: Bia A aie Ww . : . 
this equation it is seen that Vv —the specific weight or, as it 


is better known, density—is directly proportional to the 
absolute pressure and inversely proportional to the abso- 
lute temperature. This is a relatively simple mathematical 
relationship and one that can be very conveniently illus- 
trated. 

Figure 2 shows the relation between density, pressure, 
and temperature of a typical gas—air—with temperature 
and density both drawn to logarithmic scales. The con- 


stant-pressure lines on this graph are all straight and 
parallel. The correction factor which must be applied for 
variations in temperature or pressure are proportional to 
the square root of the ratio of actual density to design 
density. This being the case, the correction factor cal- 
culated for a given change of temperature using densities 
corresponding to one pressure would be the same as that 
calculated for any other pressure. Similarly, the pressure 
correction factors computed for one temperature would be 
the same as the factors computed for any other tempera- 
ture. Therefore, the pressure and temperature compensa- 
tion can be applied to the air flowmeter independently and 
without any inherent error. 


Steam Flow Compensation 


The metering of steam, however, is not as simply per- 
formed. Instead of a law or equation to represent the 
change of state with changes in pressure and temperature, 
we have a whole book of tables. Figure 3 represents in- 
formation from this book, plotted in such a way as to be 
directly comparable with the curves for air. Density has 
been plotted against temperature for the same pressures as 
those for which air density was plotted. Two differences 
appear immediately. First, there is the obvious difference 
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and that they stop abrupt- 
ly at their saturation tem- 
peratures. These facts 
make compensation of 
steam flow more difficult, 
Particularly through wide 
changes of pressure and 
temperature. 














TEMP Fo 





—— 





a... S&S fee 


SPECIFIC WEIGHT 








September 1957 


375 











































































































1100 r ' 
25] [tT Nozze tJ 
DESIGN POINT 
woop tt TT reson coms 1 
ZERO_,J 
— | 
Pd | + NI | 
800 +2 we | 
— — 4 
& me ad a by by a? 
S 7 p—t6 — | N \ _ 
—" 2 is 
Pat Pot AKAN | Ae 
SO°rNG 6 eer T . 
soop + 4=F = 
500 1000 1500 2000 
PRESSURE PS! 











Figure 4. These graphs show percent error of a 
compensated stean®& flowmeter with pressure and 
temperature compensation computed at a “design 
point” of 1800 psig and 1000°F. Heavy dashed line 
shows area of zero error. 


that the constant pressure lines stop abruptly at their cor- 
responding saturation temperatures. The bottom ends of 
these lines form the saturation curve for steam. Second, 
there is the difficulty that the constant pressure lines are 
neither parallel nor straight. They start out relatively 
straight at low pressures. In fact the line for zero pres- 
sure is almost straight, and suggests that steam at that 
pressure resembles a gas with a specific gravity of about 
0.62. The high pressure steam lines, however, are curved 
and have noticeably greater slope than the corresponding 
air lines, particularly as they approach the saturation 
curve. 

Just how does this affect the compensation of the 
measurement of the steam flowmeter? It means that the 
correction factors which the compensator applies at one 
pressure, to compensate for the change of state of steam at 
that pressure, are not the same as those that should apply 
at another pressure. Therefore the instrument cannot be 
correct for varying temperature conditions at both pres- 
sures. This illustration may be somewhat exaggerated 
because the graph includes such a wide pressure range. 
If the pressure range is reduced to something more likely 
to be met, the seriousness of this problem can be evaluated. 


Normal Compensation 


In Figure 4, steam pressure from 500 to 2000 psig is 
plotted against temperature from saturation to 1100°F. 
This shows the inherent error, in percent, of a steam flow- 
meter with the pressure and temperature compensating 
equipment applied as it would be for a gas flowmeter. In 
this illustration, the flow nozzle or orifice plate is designed 
for 1800 psi and 1000°F. The temperature-compensating 
equipment applies correction factors calculated at the nor- 
mal pressure, 1800 psi, giving us zero error along the 1800 
psi line. Similarly, the pressure-compensating equipment 
is applying correction factors calculated at the design tem- 
perature of 1000°F. Thus there is a zone of zero error 
indicated by the two heavy dashed lines. At any other 
point, however, an error can be expected in the amount 
represented by the curved contour lines. These errors are 
approximately 2% in the center of the range of compensa- 
tion and as much as 16% at the point of low pressure and 
temperature. This 16% error occurs well above the satura- 
tion point at the low-pressure end of the range, being based 
on densities corresponding to the normal pressure, 1800 
psi. If calibration of the equipment were extended into the 
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Figure 5. Same graphs as in Figure 4, but here com 
pensation is computed on design point of 1000°F ang 
500 psig — the minimum pressure. This transfers 
the maximum error to a region of less-likely-to-occyr 
conditions. 


triangular area above the saturation line at the low pre 
sure end, the error at the extreme low-pressure. 
temperature point could easily be 30% or more. Obviously, 
that is not good enough for an installation in which th 
variations of pressure and temperature might necessital 
operation in that corner. 


A Better Way 


Fortunately, there is an improvement which easily a 
be made. The temperature compensation can be calculate 
using the densities or specific volumes that apply at # 
psi instead of those applying at 1800 psi. This would shif 
the zone of zero error from the right side to the left sided 
the graph, as shown in Figure 5. This gives us defini 
values of density with which to calculate our compensatio, 
clear down into the corner. Zero error over the enti 
temperature range at 500 psi can be expected because the 
pressure compensator is independently giving us zero er 
over the entire length of the 1000°F line, including i 
intersection with the 500 psi line. There is still about % 
error in the center and 16% in the high-pressure, lor 
temperature corner. The maximum error is thus about i 
same as the maximum calculated error in the previous ill 
tration, but it is now transferred to a corner where iti 
less apt to occur. This method of calculating the corm 
tion factors to be applied seems to be so much preferable 
that it should be considered standard. 


Another Possibility 


In both methods thus far discussed, there is an error of 
about 2% in the center of the range. In some cases, e@ 
this error seems large and the job may warrant addi 
effort toward its elimination. The user may know t# 
his pressure and temperature will decrease together along 
some predetermined line, and desire the highest accurag 
along that line. That line might be a straight d 
line from the normal high-pressure—high-temperature 
to the low-pressure—low-temperature corner, a8 shown 
Figure 6. The temperature correction factors could be 
calculated for individual points on that line, causing 
zone of zero error to occur on the diagonal line rep 
the actually erpected combinations of pressure and temper 
ture. The curved contour lines show that the 
remaining error is only about 10% as compared to 18% 
before, and this is in the corner where an error must 
expected because of the curvature of the high-pressure lines 
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Figure 6. These graphs show percent of error of 
compensated steam flowmeter with temperature 
compensation computed at variable pressure. 


in Figure 3. The zero-error line which is drawn diagonally 
across the graph need not be a straight line, but could be 
curved in any manner in keeping with the expected re- 
lationship of pressure to temperature as the two conditions 
vary from one extreme to the other. 

The changes in distribution of zones of constant error 
can be made without any difference in equipment. They 
simply represent different calibrations of the computing 
relays which combine the flow, pressure and temperature 
signals. In most cases, the calibration can be so arranged 
that the meter should be sufficiently accurate for all prac- 
tical purposes over the entire range of operation, with 
reasonable departures in operating conditions from the 
zro-error line for which the equipment was calibrated. 


Further Improvement 


The average user is not apt to be operating at minimum 
pressure and minimum temperature at or near the satura- 
tion point. However, for the user who is deeply concerned 
over this area, there is still another improvement that can 
be made, although it requires additional equipment. 
Another computing relay can be added in the loading line 
from the temperature transmitter, also responding to sig- 
nals from the pressure transmitter. This in effect changes 
the slope of the temperature-compensation line as the pres- 
sure changes, introducing another zone of zero error at a 
lower temperature. It will not eliminate errors altogether, 
however, since it can compensate only for the difference in 
slope of the various lines shown in Figure 3 and not for the 
difference in curvature. In the case in question, if the new 
relay is applied to give us zero error at a temperature of 
700°F, no errors greater than 1% would occur above that 
point although we could expect an error of about 5% at 
1800 psi and saturation temperature. Then, too, each addi- 
tional piece of equipment added to the system adds a bit to 
the overall accuracy tolerance. The user may pay in loss 
of accuracy at normal conditions where he needs it most, 
for the gain in theoretical accuracy down in the corner 
under conditions seldom encountered. 


Summary 


sae emation of a steam flowmeter for changes in 
not inherent! emperature with conventional equipment is 
cause the id as a as that of a gas flowmeter, be- 
in press ge in specific volume of steam with changes 

ure and temperature does not follow a simple 
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Figure 7. The Bailey pressure or temperature steam 
flowmeter compensating computing relay. The relay 
proportional band (gain) is adjusted by a shaft con- 
nected to a cam follower on the back of the case 
(See Figure 8). 


mathematical relationship. For low-pressure operation, 
perhaps to 1000 psi, the error is not great, and might be 
ignored in the ordinary application, with equipment cali- 
brated as shown in Figure 5. For higher pressure opera- 
tion, if actual operating pressure and temperature can be 
expected to bear any relationship to each other, calibration 
of the equipment as shown in Figure 6 will remove the in- 
herent error entirely from the expected operating range. 
The remaining inherent error can be ignored, as it would be 
confined to pressure and temperature combinations that 
would not be expected to occur. The accuracy of a meter 
with compensation so applied should be sufficient for com- 
mercial installations. We should all realize, however, that 
this inherent error can still exist at the extremities of the 
theoretical range of compensation, and we should not ex- 
pect or guarantee the impossible. 
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Figure 8. The pneumatic signal from a pressure or 
temperature transmitter is connected to the enclosed 
bellows (lower left). Bellows motion rotates cam 
which automatically changes relation between steam 
flow transmitter signal and relay output to recorder 
(See Figure 1). 
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On July 1, more than 10,000 scientists of 60 
nations at more than 2,000 stations around the 
earth, began 18 months of the most thorough 
study ever undertaken of our globe—inside and 
out: this project is called the International Geo- 
physical Year—“IGY.” 

The array of instruments for IGY looks like 
preparations for War—and so it is; a battle to 
wrest from Nature secrets of our earth, our 
oceans, our atmosphere, and far beyond. The bil- 
lions of facts discovered in IGY will be the raw 
material feeding basic research for years to come, 
from which our scientists and engineers will build 
the wonders, wealth, and health of tomorrow’s 
world. 


Timing and coordination 





It Began Here. Dr. Fred Brown, director of the 
National Bureau of Standards, Boulder, Colo 
rado, Labs, points to the clock which officially 
opened IGY at 12:00 A.M., July Is*, 1957, 
universal time (5:00 P.M. Mountain Standard 
Time, June 30th, at Boulder). This clock, paced 
by the National primary standard of ‘requency, 
is the world's official timer for all IGY events. 
Of all IGY instrumentation, perhaps, precise time 
is the most important, because it is the exactly 
simultaneous recording of phenomena all over 
the world, that makes the data exactly com- 
W parable and, therefore, most informative. 









Instrumentation of IGY 





Scanning brings you.. 


I Ce 


This is man’s most romantic and daringg 
ploration—and expensive too—$500 million! jj 
strange also. For were it not for instrume 
we would never have known that most of thepk 
nomena being studied even exist. So IGY iggy 
“International Instrumentation Year”—the jy 
the whole world acknowledges that, without} 
struments, most of the wonder, wealth, and hed 
of even our present world would have been fy. 
ever beyond our reach. 


To depict this greatest of instrumentation pry. 
ects, the ISA Journal brings you a picture ston- 


“Instrumentation for IGY’”—from the four » 
ners of the earth. 





A Nerve Center. This is the headquarters lt 


greatest communications network ever aa 










bled. From this National Bureau of Signa 
Radio Center at Fort Belvoir, Virginiaam 
sages flash to scientists throughout the # 
that enable them to make their obsena™ 
simultaneously, no matter how remote ere 
tion. Because it's unfeasible to make Gum 
tions daily, special "Regular World Dayaam 
been specified in advance, on which Cena 
tailed observations will be made throug 

World. Then, when unusual aurora, COR 
or sun spot activity is imminent, Wale 
Special World Intervals'’ will be issued 

NBS station, so that World scientists 
double their observations. Here, 
(left) is at the teletype, while Lynn 
erates the radio direction finder. 











incoming radio waves is recorded nt 
neapolis-Honeywell wide strips (right). 
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The Earth and Sea. IGY studies begin literally under- 



















A Geomagnetism. A wealth of new details about 


one of Nature's earliest mysteries — the earth's 
magnetism — is being gathered by this newly- 
designed Rapid-Run Magnetometer at the Fred- 
ericksburg, Germany, Magnetic Observatory. Its 
builder: Ruska Instrument Corporation. Case 
at left holds photographic recorder which reg- 
isters changes in light beams from magnetic- 
sensitive variometers (right). In spite of great 
scientists like Einstein and Schroedinger, modern 
man — although magnetism has revolutionized 
his life — still doesn't even know what it is. 
Instruments like this will probe the mystery 


during IGY. 


Gravity. The force of gravity, the most ever- 
present and all-pervasive natural phenomena in 
our lives, is also still much of a mystery. Per- 
sonnel of the Sternberg State Astronomical In- 
stitute in Moscow are organizing several expedi- 
tions to very accurately measure gravity over 
vast areas of land and sea. Here |. Zammer 
(left) discusses design of a gravitometer with V. 
Kozhev, while |. Goncharov takes notes. These 
instruments went with the Russian IGY expedi- 


WY tion to the Antarctic. 










































foot with our earth itself — its gravity, its magnetism, its 
tremors and hidden subsurface composition. 





Shakes. Seismicity — the geography of earth- 
y p 


quakes — is an important IGY study which ob- 
viously must be carried out on a global scale 
to be fruitful. Tremors and shocks, both natural 
and manmade, also are almost our only means 
for exploring the earth's interior. These studies 
bear importantly on earthquake forecasting, and 
the engineering of structures. Shown is the 
Press-Ewing Seismometer made by Lehner and 
Griffith of Pasadena. This instrument records 
the horizontal components only of earth shakes. 


Quakes. This field crew is studying the 24-record 
roll-chart of earth tremors made by their portable 
Geodata Seismograph by Southwestern Indus- 
trial Electronics Company. Standard equip- 
ment was redesigned into these seven individual, 
water-tight units, none of which weighs over 45 
pounds. Equipped with back-pack straps and a 
portable battery, this instrument can be carried 
into the roughest terrain to get the story on 
manmade quakes, set off to discover subsurface 
minerals, oil, gas and structure. 


—— 
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The Atmosphere We Live In. Above the earth is the The: 





atmosphere — important to us as wind and weather. ICY ard 
scientists measure its density, pressure, and temperature. the ie 
up, 
man’ 


( i 


Automatic Weatherman. U.S. Weatherman an- 
notates chart of Leeds and Northrup Speedomax 
recorder at the Silver Hills, Maryland, weather 
bureau. Duplicate panels to this are installed at 
U. S. Antarctic stations as part of IGY effort. 
Recorders automatically register such atmos- 
pheric variables as air pressure, temperature, 
wind velocity, sunshine, snow albedo, COs and 
COs3 concentration. Hourly, tabulations of these 
variables are computed and radioed to Weather 
Central, Little America, and from there to the 
world wide radio network. 





Going Down. At the enormous height of 200 to Probing Upward. The Radio Sonde, here shown 
250 thousand feet this seven-inch sphere is being released by British IGY scientists, is just 
ejected from Nike-Cajun two-stage rockets. It the reverse of the ‘sounding lead" of the ancient 
falls freely to earth measuring air density as it mariner. For this balloon, carrying fly-weight 
drops. Called ''transient-time accelerometer’; instruments and a tiny radio transmitter, will 
here's how it works. In free fall, the bobbin ‘sound" upward into the limits of our atmos- 
floats in the cavity. As air density changes, drag phere, and send back measurements of air pres- 
on the sphere changes, causing bobbin to move é sure, temperature, humidity, and air speed, as it 
toward wall. Bobbin is periodically centered and rises. The radar and radio truck in background 
released by battery-powered pick-up fingers. accurately tracks the balloon, thus revealing 
Deceleration is radioed to ground station. Re- the exact direction and velocity of air cur- 
sult: a vertical cross-section record of air dens- rents layer by layer as sonde rises. Thousands 
ity vs. altitude. First Nike-Cajun rocket so in- of Radio Sondes like this will be released in all 
strumented for air density, was prepared by parts of the World during IGY. Sd 
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The Strange Ionosphere. As our knowledge reached up- 
yard through the familiar atmosphere, we discovered 
the ionosphere — a turbulent sea of gases, 50 to 200 miles 
up, ionized by the sun’s ultraviolet light. It produces 
many of the weirdest phenomena studied during IGY, 
from aurora borealis — ‘“‘northern lights’? — to freak 


radio and TV reception. 








Dawn Chorus. 





INTERNATIONAL , 
CEOPHYSICAL 7 
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Reaching farther up beyond the 










Ceiling Height. Altitude of the ionosphere 
“ceiling is being recorded by NBS at 22 sta- 
tions throughout the world with instruments like 
this. Knowledge of the radio reflecting proper- 
ties, as well as the heights of these ionized gas- 
eous layers, simultaneously gathered by all sta- 
tions, will reveal much about their freakish effects 
on radio communications. This equipment, be- 
ing adjusted by National Bureau of Standards' 
Bill Utlaut, works by recording the time for bursts 


ionosphere, IGY workers are exploring the “‘ex- 
osphere'’ — a vast region of nearly empty space 
extending outward for perhaps 30,000 miles from 
the earth's surface. Chief tools of exploration 
are a remarkable class of natural radio noises 
of very low frequency. These odd noises have 
been dubbed with equally odd names: ‘‘whis- 
tlers''; ‘dawn chorus”, a class of warbling and 
chirping sounds; hisses; and ‘‘tweeks'', which are 
musical sounds caused by radio reflections be- 
tween earth and ionosphere. In this photo, an 
IGY technician adjusts the gain of an Ampex 
tape machine which records the output of the 
Kay sound spectrum analyzer on the table. 








of radio energy (sent straight up) to be re- 
flected from the ionosphere. Instrument scans 
radio spectrum from | to 25 Megacycles every 
15 seconds. 


Whistlers. This 32-channel audio amplifier was 
developed at Dartmouth College School of 
Engineering, to analyze whistler sounds. It am- 
plifies 32 fixed frequencies across the audio 
spectrum, and displays each channel on a one- 
inch cathode-ray tube, from which continuous 
— are made on 35 mm film. Whistlers are 
ws of lightning-generated radio energy which 
a thousands of miles along the curving lines of earth's magnetic flux, 
oad - to earth at the symmetrical spot in the opposite hemisphere. Keen 
rah taean have now distinguished different kinds of whistlers called 

9 whistlers', "short whistlers", and "nose whistlers". You too can listen 


to whi : . : : :, ~ 
—eoe” quiet, high-gain audio amplifier connected to a very-long 
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Air Glow. Here at 9,000 feet atop Fritz Peak 
Colorado, the National Bureau of Standards has 
set up one of the strangest IGY instruments — 
strange because it measures a phenomena we all 
could see any dark night were it not so faint. 
Air glow'’ is a dim, elusive, constantly-changing 
many-colored light that illumines the whole sky. 
Recent theory attributes it principally to oxygen 
and sodium gases in the ionosphere which are 
made luminescent by high-velocity electrons from 
the sun. With their color filters, telescope, and 
photocell, these air glow photometers located 
around the world will help to unravel the air 
glow mystery during IGY. 


The Sun and Moon. Far beyond the outer fringes of 
earth’s exotherm, is the moon — our own satellite ~ and 





yet farther, the sun and its nine planets. 


Although 


astronomy is man’s oldest science, vast areas of ignor- 


ance about our solar system still remain. 


Solar Artillery. Like a cannon, this coronagraph 
is aimed at the sun to study its secrets during 
IGY. About 30 such stations, widely distributed 
in longitude, keep the sun under continuous ob- 
servation for solar flares. This photo shows a six- 
inch coronograph equipped with birefringent 
filter (top), flare patrol heliograph (right side), 
and a four-inch spectro-coronograph (left side), 
both the latter equipped with film recorders. 
The whole mount is kept pointing at the sun by 
WY an automatic photoelectric servosystem. 















A Moon Watch. Knowledge of the exact posit 
of the moon as it orkits our earth will yield 
IGY scientists valuable understanding of rides 
in both the land and sea, and many other pit 


nomena associated with lunar movement. 


official U. S. Navy photo shows the precise met 
uring engine for the Markowitz dual-rate mom 
position camera, installed at the U. $. Nave 


Observatory, Washington. 
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A Manmade Moon. 





> 


Sunshine. Even so common a thing as sunshine 
ill holds many secrets which, when discovered, 
will surely greatly benefit us all. For example: 
how are the various spectral colors of sunlight 
distributed over the earth's surface? Here, close 
to the south pole, at the USSR antarctic station, 
Soviet meteorologist, N. Rusin, adjusts one of 
several actinometric instruments which measure 
and record solar radiation. 
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Project Vanguard — the placing of a 


manmade satellite to orbit our earth — has been called 
“man’s most daring experiment” and “‘the beginning of 
the interplanetary age’’. But its strictly practical pur- 
pose is to get above the atmosphere, far enough and long 
enough to measure the many phenomena obscured by 








the atmosphere at the earth’s surface. 





A Lookout Below. As the satellite spins through its 


global orbit, it will look down through this tiny 
weather eye'’ and measure the radiation re- 
flected up by the earth's cloud layer — informa- 
tion helpful to meteorologists studying cloud 
patterns and weather forecasting. The black 
oblong objects are silicon solar batteries which 
will tell whether it's night or day, and turn off 
the weather eye when the satellite is on the dark 
side of the earth. The weather eye was de- 
veloped and made by Perkin-Elmer Corporation. 
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Vanguard in Evening Clothes. Here the satellite 
wearing a ‘top hat’’, hurtles silently through the 
iet-black, star-studded sky far above the Gulf 
of Mexico. The “hat'’ is Varian Associates’ air- 
borne magnetometer which, as it circles the 
globe, will measure the earth's magnetic field. 
Answers to many questions about the uniformity 
of and disturbances to this magnetic field should 
be found, which have important bearing on in- 
terruptions to our radio Communications. 





































Nucleonic Detector. This neutron monitor pile 
(low brick-like structure behind panels) at the Uni- 
versity of Nebraska, detects and counts low- 
energy neutrons originating far out in space. 
Meters and recorder on panel register the meas- 
urements. This instrument enables IGY scientists 
to probe the vast new realm of star-physics, in 
which events occur in time intervals from milli- 
milli-microseconds up to billions of years! 


Going Up. Here at Anoka County Airport, near 
Minneapolis, the University of Minnesota launch- 
es giant Mylar plastic balloons carrying IGY 
load trains'' of delicate instruments. Up they 
go 150,000 feet to where only 2/1000 of the 
earth's atmosphere remains above them. There, 
clear of the obstructing air, they measure and 
record cosmic rays. The circus-stripped bar- 
rels hold ion chambers, counters, recorders, tele- 
meters, and a parachute for safe descent. At 
its top altitude, the bubble of gas shown in photo 
will expand until the balloon is 100 feet on a side. 
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Signals from the Edge of Time. As IGY scientists turn 
their instruments up and out beyond our solar system, 
they detect strange radio signals and cosmic rays eman- 
ating from distances to the edge of time and space. 





Automated Counter. One of the new, fuly 
automated instruments especially designed fe 
reception of signals from outer space during 
IGY, as shown in the ‘'Fitzpribor’ plant it 
Moscow. G. Shafer (front) of the USSR Academy 
of Sciences Cosmic Ray Lab, checks out cor. 
trol consoles of a neutron monitor; V. Yubochni- 
kov, plant instrument technician, looks on. 


The Limit? During IGY, throughout the world 
dozens of radio telescopes like these giant 
saucers at the National Bureau of Standard 
Boulder Colorado Laboratory, will gather radie 
waves from stars, galaxies, and dust clouds fé 
beyond the reach of even our most powerll 
optical telescopes. This thrilling new source o 
knowledge has, in the few years since its dé 
covery, already doubled and tripled our concep! 
of the size of the universe. How much fa 
can we reach? What more is there to b 
learned? Will another IGY in 1980 using ever 
more wonderful and complex instruments, not yé 
invented, measure new phenomena, not ye 
dreamed of? Is there any limit to the know! 
edge our instruments can bring? 
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In this article, an experienced infrared analyzer application engineer details 
the exact steps you must take to a successful IR analyzer installation; tells 


how to retrain your technicians for analyzer service; and includes step-by- 
step check lists for IR analyzer preventative maintenance and trouble 
shooting — useful information for both the serviceman and his boss. 


Maintaining and Trouble-Shooting 


Continuous Infrared Analyzers 


Specialized Service Training a Must 


WHILE IT IS CORRECT to call the continuous inplant 
analyzer a “primary element,” you must remember that 
it is not in the same class as a thermocouple or pressure 
gage, any more than a Model T Ford is in the same class 
of vehicle as a jet plane. You certainly would not expect 
the Model T mechanic to maintain a jet, unless he got 
proper additional training. But it is just as ridiculous to 
ask an instrument mechanic to service analyzers without 
giving him the proper tools and training. Unfortunately, 
this tendency to treat the analyzer like a thermocouple has 
lead to a number of unsuccessful installations. To obtain 
marimum, continuous, analyzer performance, you must es- 
tablish an adequate maintenance training program for the 
men who will be responsible for servicing and trouble 
shooting. 


Five Steps to Analyze Success 


It’s been said: “Analytical instruments are no better 
than their sampling systems.” This is indisputably true; 
and much has been written about proper design and main- 
tenance of sampling systems.’ So, even before you buy an 
analyzer, you should carefully check through the five steps 
shown in Table I which lead to a successful installation. 


Servicing Analyzers is Complex 


ag usar and trouble shooting of analytical instru- 
mae been glossed over too lightly. Because of the 
Pcp variety of analytical instruments, each with 
P aay asic operating principles, methods of construc- 
priced operation, it is impossible for me to make general 

ments about trouble shooting. But most requirements 


ee 
1Superi ae 
Per ual numbers refer to similarly numbered references at end of t 
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by Lawrence E. Maley 
(Member of ISA) 
Engineer, Technical Products Division 
Mine Safety Appliances Company 
Pittsburgh, Pennsylvania 


of any successful installation apply to all analytical in- 
struments. So, on the following pages, I give a detailed 
check list of the trouble-shooting for one of these analytical 
devices—the continuous, nondispersive, infrared analyzer. 

The infrared analyzer is probably the most complex and 
versatile of the common analytical instruments. Infrared 
analyzers have been improved tremendously over the past 
few years in ease of maintenance and trouble shooting. For 
example, the Mine Safety Appliances Company Model 200 
Lira (Figure 1), incorporates voltage test switches and cali- 
bration (or sensitivity) test switches as an integral part of 
the analyzer which permit trouble shooting without even 
removing the analyzer from the process stream or opening 
its case. 


PREVENTATIVE MAINTENANCE 


A question almost always asked when an analyzer is in- 
stalled is: “What can we do to prevent excessive main- 
tenance?”—often after the analyzer has been selected, in- 
stalled and the sample system laid out. This is a serious 
mistake, for the preventative maintenance program should 
not begin after the analyzer is installed, but before it’s 
even selected. 
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CHECK LIST: HOW TO PREVENT EXCESSIVE 


ANALYZER MAINTENANCE 








I 
Selecting 
Analyzer 


iT 
Sample 
Point and 
Sampling 
System 


il 
Mounting and 
Installation 


IV 
Placing in 


Operation 


Vv 
Routine 
Maintenance 


| 


1. Be sure analyzer has sufficient sensitivity, selectivity and speed of 
response for the application. Borderline cases mean increased mainte- 


2. Is analyzer rugged enough for intended plant location? Don’t use 
simple sheet metal, gasketed case in corrosive, dirty, wet areas. Use 
good explosionproof case even if not needed for increased ruggedness. 


3. Is analyzer easily serviced? 
a. plug in components 
b. easily accessible terminal strip 
c. voltage test points available 
d. = Se designed specifically to help maintain and trouble 
s 
e. availability of replacement parts and factory service 


. Select process point where dirt and liquid entrainment are mini- 
mum. Points after a water wash, dryer tower, etc., are generally clean 
and cause less sampling problems. 


2. Where filters are required use several in series. Arrange piping to 
primary filter to be easily cleaned. Parallel filters are often desirable. 


3. Locate condensate traps to be easily viewed and cleaned. Use auto- 
matic unloaders or drip legs where possible. 


4. Provide for: 
a. introducing zero and calibrating samples. 
b. flow indicator and control valve. 
¢. pressure test connections or indicating gages to check plugging 
of sampling system. 
d. take off points to take sample for laboratory analysis. 


1. Follow manufacturer's instructions. 

a. use shielded cable where specified. 

b. ground analyzer where indicated on wiring diagram, not at 
some other point which seems just as good. Differences in 
ground potentials can cause trouble. 

c. check effect on analyzer of vibration and ambient temperature, 
and mount where such conditions can be controlled or are 
minimum. 

d. mount analyzer 3 to 4 feet from ground and leave room to 
open cover while servicing. 

e. if mounted outdoors, provide shelter to protect analyzer from 
wind, rain, snow, sun. Remember you may have to service 
analyzer in all kinds of weather. Shelter for instrument 
mechanic may be desirable. 


1. Place analyzer, recorder and sampling system in operation separatc- 
ly; determine if each operates satisfactorily before tying sections to- 
gether. 

a. check sampling system by putting glass or plastic tube or con- 
tainer in position of analyzer and pass gas, vapor, liquid from 
sample system thru container for several hours to determine if 
sampling system is working properly and no contaminants will 
reach analyzer. 

b. check recorder using potentiometer or other device as recom- 
mended by manufacturer. 

c. check analyzer by passing standard zero and calibration samples 
through unit and observing response. Then operate analyzer 
for 24 hours, if possible, without any sample passing through 
or while passing zero sample through, to determine electrical 
and mechanical stability, before placing analyzer on sample 
stream. 

d. if possible, have factory representative at start-up to assist 
and explain operation. 


1. Once a week check sampling system: 
a. filters for plugging 
b. condensate trays for overflow 
c. adequate flow of sample to analyzer 
d. flow of water or steam where used to cool or trace 


2. At least once a week check zero and calibration by introducing 


| sens 
| soon be detected. 


known samples. More frequent checking may be required on some 
analytical instruments. 


3. Every 6 months check: 
a. all tubes in analyzer and recorder 
b. all switches, relay contacts and motors 
c. temperature control if used 
More frequent checking of these components may be necessary in 
very corrosive, dirty or humid atmospheres. 


4. Once a month for first 6 months, and then twice a year, check 
analyzers using gas-filled filter cells or other pensating cross- 
ive to other constituents in stream. Minute leaks from cells will 











386 





Five Steps to Good Preventive 
Maintenance 

: Select An A nalyzer Easy to Pig 
2. Mount It Where You Can Get Ay 
3. Install It Right. h 
4. Start It Up Properly. 

5. Check It Systematically, 
Details on these five steps are 
plained in Table I. And Figure } . 
3 show good installations of itr 
analyzers. 

Sampie-System Maintenance 

Next to periodic checking, the san. 
ple system will require the large 
amount of maintenance. Yo ca 
count on two manhours per Week {hy 
maintaining the average sample sy, 
tem and keep it working right, } 
will take about one and one half to ty 
manhours per week to run Calibratigy 
checks on analyzer accuracy.’ By) 
view of the reported one per con) 
crease in productivity of a 50 Million 
pound per year plant caused by an jp. 
frared analyzer—a savings of $i 
pear year,’ and other reports of am 
greater savings, the investment of; 
few manhours per week to maint 
the IR system is well warranted, 
Preventive Maintenance Check List 

In Table I, I also show you exady 
how to set up a good preventatip 
maintenance program for an analyz 
I can’t emphasize too strongly tit 
each of these are key points, for 
cessful maintenance. 

The plant management can spetiy 
the required analysis, accuracy andn 
sponse; the process engineer can selet 
the analyzer and design or buy: 
sampling system; and plant constm 
tion can install the equipment. Br 
the instrument department and & 
mechanics have got to keep it goim. 
If each department has not handle 
its part of the job with an eye to mat 
tenance and trouble shooting, the ® 
strument department may be hanée 
an extremely difficult, or even impr 
sible, task. 


HOW TO TROUBLE SHOOT 
ANALYZERS 


A. You Must Know What You're 
Doing 

Before trying to trouble shoot aj 
analytical instrument, you first me 
have a good understanding of how? 
works—its peculiar characteristi= 
and of the kind of record made by® 
most common failures. If a good sf 
ice manual came with the analya 
most of the operating principles can be 
obtained by studying the manual. Ut 
fortunately, many manufacturers hat 
fallen down in this respect. Then the 
operating principles must be 8! 
from the manufacturer's represellt 
tive or in the manufacturer's facto 
B. Use A Unit Breakdown System 

The first rule of good trouble 
ing is: break the system down int 
several major units; check each 
unit for proper performance (see 
II). This localizes the area of 
as quickly as possible, so you can of 
centrate on this area. A good? 
shooter must be a good diagnosticia 
With a few simple tests he 
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Unit Test Expected Result Corrective Action 
| —”} —— - — - —_ —. 
| Check visual indications flow, pressure, | Sample should be clean, free of con- | If samples not as required, close block- 
| condensate traps, etc. | densate or particles and flowing at | valve at sample point and check filters, 
1 | fairly constant rate. traps, pressure regulators, etc. 
Sample 
5 — - 
if a. Turn off recorder and manually un- | 3. Recorder, after being manually un- | If recorder is faulty, check: 
rT balance, usually by turning gear driven | bal d, should return to point of | a. battery 
by balancing motor. Turn power back | previous indication. b. amplifier tubes 
Recorder - @ c. amplifier gain setting 
a : : d. trouble shoot recorder as indi- 
b. Short input terminals. b. Most recorders will drive to zero. cated by recorder instruction 
—— - book. 
¢. Disconnect leads from analyzer and | c. Recorder should drive to proper 
| connect millivolt potentiometer. millivolt indication. 
a a. Cause unbalance of analyzer by | a. Recorder should drive to some new | If recorder does not respond as ex- 
ut turning zero or calibration control. position as result of unbalance. | pected, use trouble-shooting techniques 
b. Introduce zero and calibration sam- | b. Recorder should indicate zero and applying to particular analyzer as out- 
Analyzer ples to analyzer. calibration point for respective samples. lined » instruction book or service 
manual. 
2 Vv Check for continuity, grounding and | Each wire should have continuity and | Correct any mistakes in wiring or any 
! correctness of connections. be wired to terminals in each unit as loose connections. Replace any wires 
Wires Between specified by wiring diagram. showing opens, shorts, or grounds. 
Analyzer and 
Recorder 











when reassembled. So, make every non-destructive test 
possible before beginning destructive tests. Non-destructive 
tests may not pin point the trouble, but they will identify 
the component. Remove and replace that component only. 
This usually minimizes down time, and gains greater re- 
spect from plant operator and manager for the instrument- 


able to find the trouble, and then, using the particular test 
for that area, to pin point the source of trouble. A good 
general rule: check first that unit which is the most trou- 
blesome, and/or which is easiest to check. 


C. Test Before Disassembling P Be: 
man’s trouble-shooting ability. 
A second rule of good trouble shooting is: use non- 
destructive tests. A destructive test is one which requires D. Be Systematic 


you to take apart any unit in the system. Destructive tests 
often introduce more trouble than existed. For example: 
disconnecting fittings can cause leaks; disconnecting elec- 
trical components can cause poor or incorrect connection 


When you find the trouble is in the analyzer itself, you 
must systematically reduce the analyzer into smaller and 
smaller units, and check each. As an example of this sys- 





Figure 1. Modern in- 
frared analyzers have 
been designed for easy 
maintenance. This Mine 
Safety Lira Analyzer in- 
cludes both voltage 
and sensitivity test 
Switches. 
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Figure 2. Example of good out. 
door installation of IR analyzer. 
Well protected by sturdy weath- 
erhouse, yet with plenty of big 
doors on two sides for easy ac- 
cess. (Photo Courtesy Missis- 
sippi Chemical Co.) 





tematic reduction approach to the analyzer itself, I shall 
use the Mine Safety Model 100 Infrared Analyzer (Figure 
4). It has the basic components common to all infrared 
analyzers: 1. infrared sources, 2. sample cell, 3. reference 
and/or filter cells, 4. detector receiver, 5. amplifier, 6. con- 
trol unit, 7. recorder. This particular analyzer has a servo- 
type null feedback. But, when you begin trouble shooting, 
you must open the servo loop. So the steps you follow are 
applicable also to infrared analyzers without null feedback. 


Check List: Trouble Symptoms 


Trouble in an infrared analyzer system always is in- 
dicated on the associated potentiometer recorder (or indi- 
cating meter) by one of the following symptoms: 





1. off scale top or bottom 

2. on scale but does not move 

3. excessive zero-drift 

4. excessive calibration-drift 

5. unable to zero 
6. unable to calibrate 
record is noisy 

8. record shows dead spots 

. record is sluggish or slow in response 

10. record goes to zero and stays there 
Depending on the analyzer, each of the symptoms show 


a certain type of trouble. By carefully watching the re 
corder position and motion, you get your first clue to th 











Figvre 3. 
Example 
of good 
indoor 
installation 
of IR 
analyzers. 
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Figure 4. Basic parts 
of the infrared ana- 
lyzer system which 
is used to illustrate 
a typical trouble 
shooting procedure. 
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trouble. Although many symptoms can appear on the in- 
frared analyzer chart, they all can be reduced to one of 
four classes: 

1. very-large signal from analyzer 

2. no signal or very-weak signal from analyzer 
3. drift 
4. noise 


Trouble Shooting an Actual Example 


Suppose we are trouble shooting the analyzer shown 
in Figure 4. Symptom: recorder pen is at the top of scale. 
You have already checked the sample system and recorder 
and found both OK. So the trouble must be in the analysis 
unit, and you must trouble shoot the analyzer. 

STEP 1. Reasoning: since the sampling system and re- 
corder are working OK, but the recorder is at the top of 
scale, you conclude that it is receiving a very-large signal 
beyond its range. From your knowledge of analyzer opera- 
tion, and a review of the instruction book, you know that 
this large signal could be caused by: 

1, sample concentration above the calibrated range 

2. incorrect setting of calibration control 

3. contamination of sample cells 

4. defective sample source 

STEP 2. To reduce the possible areas of trouble, you 
first introduce the zero sample into the analyzer and 
attempt to zero adjust the recorder, using the zero control. 
You find the recorder remains off scale. This eliminates 
the possibility of high sample-concentration, or incorrect 
calibration-control. 

STEP 3. The next most likely sources of trouble are con- 
tamination of sample cell, or defective sample-sources. Be- 
fore removing the cell—which would be a destructive test— 
you should check the sample source—a non-destructive test. 
To check, put a voltmeter across the sample source termi- 
nals and rotate the zero control; the voltage does change, 
80 the sample source is in good condition. 

: STEP 4. Now, you are almost positive that the cell is 
er causing the beams to become badly un- 
i pepe resulting signal. Now, you must 
por he iy ive check by removing and examining the 
re Bs. nd the cell filled with liquid, and quickly clean 
- a ae it, rezero the analyzer, check its calibration, 
ote rm t back on stream. Then you note that the re- 
mente much noiser than before. This noise level 
Yo © + 2% of scale beyond the tolerable level. 
nag how trouble shoot for noise. 
EP 5. Noise is a very insidious type of trouble, and 


¢ 
aan cased by almost anything—poor connections, bad 
pir Dani tubes, erratic sample-flow, etc. Since you 


hange or remove any wiring you presume the noise 
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is coming from the analyzer. Check this by moving the 
switch in the control box from “null” to “unbalance.” This 
opens the servo loop and allows operation with a constant 
signal to the recorder. The noise remains. So, it was 
not in the null circuit, and must originate in the analyzer 
itself. 

STEP 6. The noise can be caused by an optical defect or 
an electronic defect. Because you changed the optical sys- 
tem when removing and replacing the cell, you should first 
eliminate this possibility. Place a piece of paper in front 
of both sources as described in the service manual. This 
completely blacks out the optical system and all possible 
trouble from it. But the noise level, although reduced in 
magnitude, remains. Therefore, the noise is electronic 
and must be caused by the amplified or detector. 

STEP 7. Next, try to localize the noise even farther. 
Turn the gain control on the amplifier to zero. If noise re- 
mains in the record, its source must be after the gain con- 
trol. But, if the noise in the chart record disappears, it 
must be before the gain control. Turn the gain control to 
zero, and the noise is eliminated. There is only one tube 
and the detector prior to the gain control. Try the easiest 
test first by inserting a new tube, and again placing the 
analyzer on stream. Now the noise has been eliminated 
from the chart record, and the system is performing as it 
did before the trouble began. Apparent fault: thermal 
shock to the tube created by cutting off the power, or open- 
ing the case door, caused the tube to become noisy. 


Easier to Train Than to Service 


I often hear the complaint: “We don’t have enough time 
or manpower to give proper training for understanding and 
servicing of these analyzers.” Actually, where the analyzer 
is properly installed and the instrumentmen reasonably 
trained, time or manpower seldom becomes a problem, be- 
cause maintenance and trouble-shooting is minimized. It 
is in the poor installation, being serviced by inadequately 
trained men that maintenance is a continuing problem. And 
it will remain such until both training and installation are 
improved. 

Remember that good maintenance and trouble shooting 
are the keys to continuing performance. And continuing 
performance means shorter payout time, better quality con- 
trol, and increased manufacturing capacity. 
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The in-pile pumped solution loop is a device which permits components 
and materials to be inserted into the high radiation inside a nuclear pile 


under controlled experimental conditions. This provides to the reactor 
designer valuable information about the performance and stability of 
these components and materials for use in reactor construction. This 
article discusses the instrumentation and control developed at Oak 
Ridge National Laboratory for such pumped-solution experiments. 


Instrumentation for Solution-Loop 


Experiments Inside a Nuclear Pile’ 


EXPERIENCE in the development of aqueous homo- 
geneous reactors at the Oak Ridge National Laboratory 
has shown that invaluable information for reactor designers 
can be obtained from enriched-fuel solution experiments. 
Information as to the reliability of components and stability 
of materials under radiation conditions is easily obtained. 
For example, such experiments produce actual operating 
experience with instruments, solutions and materials that 
are being considered for use in reactor control and construc- 
tion. 

These experiments are made within a small pumped- 
solution loop which is inserted into an experimental beam- 
hole of the Oak Ridge Low Intensity Test Reactor. This 


*Based on a paper presented at National Nuclear Instrumentation Con 
ference, Atlanta, Georgia, April 10 to 12, 1957, by The Nuclear Industry 
Division 7G of ISA. 


by John A. Russell, Jr. 
(ISA Member) 


Engineer, Instrumentation & Controls Division 
Oak Ridge National Laboratory 


device we call an “in-pile test loop.” In this paper I discus 
the instrumentation and control of such an in-pile test lo 
experiment. 


DESCRIPTION OF LOOP 


The in-pile test loop, Figure 1, is actually a small a 
critical homogeneous reactor using aqueous solutions 0 
uranyl sulfate of concentrations and enrichments nee 
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Figure 1. Simplified flow die 
gram showing main components 
of the in-pile loop. The loop i 
actually a small subcritical ho- 
mogeneous reactor containing 
all the elements necessary foré 
full-scale critical assembly. 
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e 2. The complete in-pile 
e ready for insertion 
j the reactor. The experi- 
caret loop occupies 6.5 feet of 
the left-hand end which goes 
farthest into the reactor. The 
larger, right-hand end contains 
6 feet of shielding material to 
reduce radiation leakage from 
the end of the beam hole to a 


safe level. 


Figur 
loop packag 








sary for a full-scale critical assembly. The assembly pro- 
vides the researcher with a reactor-like structure available 
for experiments in changes of solution composition, solu- 
tion concentration, and structural material. It enables him 
to evaluate the effect of radiation on solution stability and 
corrosion. The size of the assembly and its relatively low 
cost (compared to the cost of a homogeneous reactor) per- 
mits complete periodic replacement of the loop package. 
A detailed discussion of the loop package (Figure 2) has 
been given by Savage’. 


Construction of Assembly 

This experiment package is constructed entirely of stain- 
less steel. All components are welded together to assure 
tight seals and negligible leakage of material from the 
system. It is further sealed in a stainless steel container 
about 6% ft. long, 6 in. in diameter at the innermost end. 
(See Figure 2) This assembly is operated in the reactor 
for a predetermined time or until component failure occurs. 
After operation, the loop is dismantled in a hot cell. The 
loop components and the small pin and coupon specimens 
exposed in the corrosion sample holders are examined to 
determine radiation corrosion effects. 

All service line (water and air) connections to the 
loop coolers are made with removable couplings, and elec- 
trical connections are made with AN connectors to permit 
rapid insertion and removal from the reactor. All com- 
ponents necessary for filling and draining the loop are 
located in two sealed containers mounted on the face of 
the reactor. 


Circulating Pump 

Fuel is circulated by a 5-gal. per minute “canned” rotor 
pump designed and built at Oak Ridge. It operates at 
suction pressures of 2000 psi and solution temperatures up 
to 300° C in the in-pile loops. The bearings are lubricated 
van fuel solution whose temperature is held less than 
bo PP oka temperature is monitored by a thermocouple 
‘) — on the panel by a millivoltmeter (See Figure 
a ~yg wang is continuously cooled by passing water 
The = ~ 8 located around the outside of the windings. 
is talitinase Pump coolant flow is manually adjusted and 
ae i by a rotameter. An annunciator is actuated 
dente one P cooling water flow stops. Power input to the 
ee. ny asured by a thermal watt converter, is transmitted 

in. strip-chart recorder. 


Sample Holders 


ss 
- —— Sample holder contains specimens which are 
posed to a combination of enriched fissioning fuel solution 


1Sy 


Perior num i> 
article, bers refer to similarly numbered references at end of this 
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and nuclear radiation (these specimens are nearest the 
reactor lattice and experience the highest radiation flux 
of any part of the experiment). Temperature at the front 
end of the core sample holder is continuously monitored 
by a strip-chart recorder. The temperature of a graphite 
cap placed over the core sample container is recorded on a 
multipoint instrument. 

The line sample holder, located well back in the loop 
package, exposes corrosion specimens to fuel solutions con- 
taining fission by-products, but little direct radiation flux. 
No instrumentation is directly related to the line sample 
holder. 


INSTRUMENTATION AND CONTROL 


It is interesting to note in Figure 2 that the control sys- 
tem requires much more space than the experiment itself. 
In-reactor experiments generally require extensive instru- 





Figure 3. Main instrument control panel. All man- 
ual controls are on left panels. Round-chart recorder 


(center) controls loop temperature. Pressurizer 
heater temperature recorder-controller is center of 
right panel. Precision potentiometer indicator (cen- 
ter) measures pressures. Pressure-cell calibration 
units located above recorders. 
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Figure 4. Secondary control panel. Rotometers and 
valves for coolant water are on right panel. Pressure 
alarm meter-relays (top of left panel) and annuncia- 
tors (top left) warn operators of variables beyond 
set limits. - 


mentation for safe operation, and experimental holes in 
reactors usually are small, requiring miniaturization of ex- 
periments to be inserted in the facilities. 


System Temperature Monitoring 


Temperatures throughout the system are measured by 
iron-constantan thermocouples welded to the loop piping. 
The thermocouple wire used conforms to ISA RP 1.3 in all 
respects. It has a limit of error of + %% at the operating 
temperature. The wire is covered with varnished, fibre- 
glass, braided insulation. It was originally thought that 
an all-inorganic insulation would be necessary; however, 
experience has shown that, at the radiation level en- 
countered, little error is introduced by radiation damage 
to the insulation during the life of one experiment, as 
long as the thermocouple is undisturbed. 

Pressurizer thermocouples are calibrated with steam. 
Temperatures not requiring alarms or control interlocks 
are recorded on a 12-point strip-chart recorder. Any tem- 
perature requiring alarms or control-interlocks is recorded 
on a strip-chart recorder or indicated on a contact-making 
meter-relay. Several recorders are equipped with five in- 
dependently operating auxiliary switches. 


Loop Ternperature Control 


Loop temperature is controlled from a thermocouple by a 
12” circular-chart recorder equipped with three-action pneu- 
matic controls. A pneumatically-positioned variable auto- 
transformer, operated by the controller, makes small 
changes in supply voltage for the loop heater. The heater 
consists of four 750-watt tubular heaters, parallel connected, 
cast into an aluminum jacket around a section of loop 
piping. Power supplied to this heater is indicated by a 
panel-mounted long-scale wattmeter. Loop temperature is 
maintained at 250 to 280°C as desired. An iron-constantan 
thermocouple is welded to the surface of the loop imme- 
diately downstream from the heater. The small size of 
system piping prevents the use of thermocouple wells as 
they would constitute an undesirable flow restriction. 

A cooler in the main loop stream is used to remove fission 
and gamma heat generated in the core sample holder. 
The loop cooling-water flow, measured by a rotameter, is 
manually adjusted so that heat input required of the loop 
heater is within its controllable range. 
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Pressure Control 


System pressure is maintained by steam and as p 
zation. Steam is generated by heating the fluid ip a 
by-pass stream to a temperature about 30°C above the 
of the loop. A thermocouple welded onto the Surtace y 
the 4” pipe immediately downstream from the Dp 
heater provides the signal to the recorder-controller, 
maintains system pressure by controlling the rate of 
generation. Power is delivered to the pressurizer heater jp 
the same manner as it is to the loop heater. The control 
tem for the pressurizer heater uses a strip-chart 
having a suppressed zero range of 225 to 325°C, and jp 
cludes a manual control station for use in bringing the 
to operating temperature. Pressurizer heater DOWer-contrs| 
and heater construction are identical to the loop heater 
Pressurizer heater power is recorded on an 11” strip char 
recorder. Steam and oxygen are collected in an ¢ 
section of the pressurizer loop; a small heater igs wound 
around this section to maintain a uniform temperature jy 
the pressurizer tank, assuring equilibrium conditions of jy 
gas and steam mixture. This heater is controlled byt 
miniature pneumatic instrument to maintain constant pres 
surizer temperature. 


The only thermowell used in the loop is installed jy 
the enlarged section of the pressurizer. One of the ty 
thermocouples installed in the well is chromel-alumel aj 
is used for periodic checks on a manual potentiomelg 
Special care is used to maintain as constant a presgurige 
temperature as possible. The temperature of the press 
izer, in conjunction with measured system pressure af 
the properties of saturated steam, is used to determine th 
amount of oxygen gas present in the system. The to 
quantity of oxygen added to the system is known, and 
measuring the amount consumed, a reliable measuremeit 
of overall system corrosion is obtained. The same te 


nique is used to determine radiolytic gas generation iy | 
taking successive readings while the reactor is running ani | 


after the reactor is shut down. 


Accuracy of measurement is assured by calibrating th 
entire pressurizer measuring system as a unit. If any cm 
ponent or instrument in the system is changed, a complet 
recalibration is performed. 


System pressure is measured by a bonded straingag 
pressure cell mounted on the outside of the reactor ant 
connected to the loop by capillary tubing. The pressur 
cell is selected for low hysteresis to improve accuracy @ 
readings. Pressure is recorded on a strip-chart recorde 
having proportional pneumatic output. Pressure is mm 
controlled by this instrument because steady-state temper 
ture of the loop and pressurizer is desired. The pneumalit 
output signal of the recorder operates four pressure swittk 
es which actuate alarms and control signals on high® 
low pressure. These switches are set to provide a vey 
narrow normal operating-span. The normal operating rang 
may be set at any pressure within the range of the inst 
ment by adjusting the instrument set point. An extremelf 
stable low-voltage d-c power supply energizes the bridg 
circuits of all the pressure cells used in the system. Zero 
and span adjustments for each pressure cell are made 02 
transducers designed at ORNL. D-c supply voltage ® 
checked and adjusted before accurate readings are taket 
to correct for any variation of the power supply voltage. 
Periodically, pressure is accurately measured with an @ 
tended-range precision indicator and used in calculations 
of partial gas-pressure. 


Control Circuits 


A complex system of alarms and interlocks is incor 
porated in the experiment control system to minimize 
possibility of leaks of radioactive material. Whenever # 
dangerous condition exists, the operator is warned ® 
audible and visual signal (Figures 3 & 4). Any alar® 
signal which precedes automatic reactor shutdown is 
indicated in the reactor control room. If operating @ 
ditions continue to deviate further from normal, the heater 
or the reactor are automatically shut down when ® 
to alleviate the dangerous condition. 
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Reactor Shutdown. Reactor shutdown by an experiment 
mplished in two different ways: 1. scram*, consisting 
ual immediate shutdown by dropping the control rods; 
: fast setback, consisting of driving the control rods 
or “= reactor at a predetermined rate until the reactor 
98 rating at low power level. The severity of potential 
. na determines which shutdown procedure is used. The 
ee conditions in this experiment causing complete 
tomatic shutdown of the experiment and the reactor are 
ap failure (indicated by high power demand), low 
ressurizer-temperature, or low pressurizer power-demand. 
The standard sequence of control-circuit action is as 
follows: As the process variable concerned deviates from 
the normal condition, a local annunciator is actuated. If 
the process signal further deviates from the desired opera- 
tion condition, a reactor fast-setback signal is initiated. If 
the process signal continues to deviate from a normal set- 
ting, a reactor scram signal is initiated. Delays in succes- 
sive reactor shutdown signals are intended to give the op- 
erator time to correct the condition and reduce the number 
of reactor shutdown operations. 

High loop-temperature shuts off the loop heater and 
causes a reactor scram signal. The loop circulating pump 
continues to operate and pressure is maintained. High 
pump-power, high core-temperature, failure of plug cooling- 
water flow, and a high radiation signal from a neutron- 
detecting electrometer located directly in front of the beam 
hole, all cause the reactor to scram. Any excessive radia- 
tion emanating from the beam hole actuates this instru- 
ment, causing simultaneous alarm and reactor shutdown. 
The loop continues to operate unless manually shut down. 

Any signal which causes a reactor scram signal also 
causes a fast setback signal, thus assuring safe operation 
in the event of failure of any component in the reactor 
scram system. Local and reactor-control-room annuncia- 
tors notify the operators that fast setback or scram signals 
have been generated by the experiment. 

All tubing connections between the loop package and 
external system components are monitored for radiation 
leakage by gamma-radiation-sensitive electrometers. High- 
alarm signals from any one of five radiation monitors cause 
reactor fast-setback signals to be generated. Additional 
alarms which cause fast-setback signals are low or high 
pressurizer-power, high pump-temperature, low or high 
loop-pressure, low or high core-temperature, and low loop- 
temperature. A reactor control-room annunciator is acti- 
vated by high loop-temperature, high pressurizer-tempera- 
ture, and low core-temperature. Scram and fast-setback 
signals are separately indicated in the reactor control-room 
to notify the reactor operator of trouble. 


AUXILIARY EQUIPMENT 


5 Permanently installed tanks and piping required in fill- 
Ing, draining, or sampling operations are located in two 
equipment chambers at the face of the reactor. The cham- 
bers are designed so that a slight vacuum can be main- 
tained in them at all times to assure inward flow in case of 
a leak. Lead and concrete shielding protects operating 
Personnel from excessive radiation from solution in these 
auxiliary tanks. 

Figure 5 shows the small equipment chamber with tubing 
ee connections made to the loop installed in 
Pe During operation, the front openings are 
ee Plates and a thick lead shield is placed in front 

. e chamber to protect operators from radiation. 
cart of apparatus in the large auxiliary equip- 
pond se r is monitored by a 12-point recorder. High 
nal re is the only auxiliary equipment sig- 
ented ana salon om High temperature is indi- 
(See eee-43. rgized by a contact-making meter-relay 
aan i geraeepag in the auxiliary equipment are 
alii nded strain-gage pressure cells. Supply volt- 

obtained from the stabilized d-c power supply used 
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gn 
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fast reduction word used by nuclear reactor people to denote a very- 

Qerous or iM reactivity done to shut down the reactor under dan- 
Potentially dangerous conditions. 
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Auxiliary equipment chamber located at 
reactor beam hole. Bolt circle (upper center) is rear 
flange of loop package (See Figure 2). Electrical 
connections (right), pressure transmitter (right of 
beam hole), radiation-level measuring electrometer 
tube (upper right). Most important process valves 
|(bottom half). 


Figure 5. 


for the loop-pressure system. The precision indicator is 
connected so that it can be switched to measure the output 
of any pressure cell by pushbuttons on the front of the 
instrument. Continuous alarm monitoring is accomplished 
by the use of meter-relays permanently connected to each 
pressure cell. Low-resistance of the indicator overloads 
the pressure cell somewhat, but each circuit is calibrated 
after installation, compensating for errors caused by self- 
heating and output loading. A resistance-potentiometer type 
vacuum gage is connected to the system through a valve 
for use only when the loop is filled and drained. System 
vacuum, when used, is indicated by a miniature electronic 
instrument. Design and construction details of the auxil- 
iary equipment has been presented by Jones’. 


RESULTS 


Ten in-pile loops have been operated in the reactor for 
times ranging from approximately 400 to 2000 hours. The 
instrument system has performed satisfactorily for nearly 
three years. During this time, no major instrument fail- 
ures occurred. The in-pile loop control system described 
has been operating as part of the homogeneous reactor 
program at the Oak Ridge National Laboratory. Its use- 
fulness has been demonstrated by the fact that there now 
are two installations in the Low Intensity Test Reactor, 
and one installation, for use in the Oak Ridge Research Re- 
actor, was scheduled for operation about July 1957. Satis- 
factory operation of experiments in these facilities has 
shown that reliable operation of aqueous homogeneous re- 
actors for electrical power generation may be feasible in 
the immediate future. 
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* ISA Standards and Practices for the Instrument Industry 


One of the most truely valuable and 
lasting contributions a technical so- 
ciety can make to its industries, and 
indirectly to the country as a whole, 
is the creation of good standards and 
practices. Agreements on such prac- 
tices are very difficult to obtain on the 
level of individual industry effort. But 
the Society, representing as it does the 
interests of maker and user alike, can 
act as arbiter and empire to resolve 
conflicts for the best, long-range in- 
terest of all. 


A Year of Progress 

During the past year, the major 
changes made in the ISA organization 
have considerably affected S & P work. 
Among these: the raising of the Stand- 
ards & Practices from a Division to a 
Department, and of subcommittees to 
full committee status. The National 
Office has been of tremendous assis- 
tance, filling a long-felt need through 
the services of Herbert Kindler, Tech- 
nical Program Director. 

S & P efforts have reached a plateau 
in that several of our most active com- 
mittees of the past have essentially 
finished their jobs (See Box for List 
of Published Practices), while many 
other committees are now deep in the 
time-consuming work necessary before 
a Practice can be published. 

In the next year, the principle job 
will be to finalize this work and get 
the tentative recommendations out for 
public scrutiny; to clarify the status 
of all existing committees; and to take 
appropriate action to improve their 
overall contribution in this invaluable 
service. A manual of operations for 
the S & P Department is being re- 
viewed and will be issued shortly. 


An Outstanding ISA Service 

One of the most tangible services 
which has been made by ISA to the 
instrument field, are its many and ex- 
cellent Recommended Practices. For 
the benefit of those unfamiliar with 
this service, we reproduce herewith a 
full list of outstanding ISA Recom- 
mended Practices (See Box). These 
practice recommendations, to be of 
continuing value, must not be static. 
Therefore, ISA welcomes all comments 
and criticisms, which should be ad- 
dressed to the Standards and Prac- 
tices Department, ISA, 313 6th Ave., 
Pittsburgh 22, Pa. 


S&P Status and Accomplishments 
to July 1957 

The following paragraphs describe 
briefly the accomplishments to date 
of each of our Recommended Practices 
Committees and the work that they 
are now engaged in. 


RP-1 Thermocouple and Extension 
Practices 
Chairman: J. W. Percy (U. S. 
Steel Corp.) 


This committee has issued one 


RP-2 


RP-3 


RP-4 


RP-5 


Recommended Practice and six 
Tentative Recommended Prac- 
tices involving terminology, cal- 
ibration, quality, standards, cod- 
ing, etc. for thermocouples. The 
recommendations of this com- 
mittee are being generally ac- 
cepted throughout the industry, 
resulting in a large saving to 
both users and vendors due to 
the standardization of calibra- 
tion, terminology, color coding. 
Manometer Tables (Committee 
inactive) 

Chairman: W. G. Brombacher 


(National Bureau of Stand- 
ards) 
This committee published a 


Recommended Practice which in 
essence is a “Handbook of Mano- 
metry,” including conversion 
formulas and tables, discussion 
of basic equations for conver- 
sions and corrections due to 
ambient conditions, sources of 
error, as well as tables of pro- 
perties of various manometer 
fluids. 
Fluid Prac- 
tices 

Chairman: C. A. Prior (Dia- 

mond Alkali Company) 
This committee has issued a 
Recommended Practice for seal 
and condensate chambers, giv- 
ing recommended design and 
construction details. At the 
present time it is preparing a 
questionnaire for a Recom- 
mended Practice on Meter Mani- 
fold Construction, as well as 
editing the original Tentative 
Recommended Practice for final 
issue. 


Meter Installation 


Control Valves and Bypass Mani- 
folds 

Chairman: C. W. Bates (Hum- 

ble Oil and Refining Co.) 
This committee in 1950 issued 
Tentative Recommended Prac- 
tice RP-4.1 covering uniform 
face-to-face dimensions for 
flanged control valves. This 
Practice, which has been gen- 
erally accepted in the United 
States, has _ provided inter- 
changeability of similar types of 
control valves with correspond- 
ing cost savings for all con- 
cerned. This committee issued 
Recommended Practice 4.2, 
“Standard Control Valve Mani- 
fold Designs (Carbon Steel),” 
which is designed to provide 
further interchangeability and 
cost reduction by permitting 
pre-fabricated control-valve 
manifolds to be used. 


Instrument Flow Plan Symbols 
Chairman: D. E. Hostedler 
(Foster-Wheeler Company) 


RP-7 


RP-8 


RP-11 


RP-12 


This committee developed a gy 
tem of notation for instrumey 
control diagrams which was & 


sued as a Tentative Recon 
mended Practice, RP451, » 
1949. This has helped immey 


urably in simplifying probleny 
of communication in both @ 
stallation and design work, Thy 
is being reviewed for final iggy: 


Pneumatic Circuits 
Chairman: R. U. Stanley 
(Standard Oil of California) 

This committee issued a revise 

Tentative Recommended Pry 

tice, RP-7.1, “Pneumatic Contr 

Circuit Pressure Testing,” 

August, 1956. which rec 

mended pneumatic circuit tet 

criteria and methods of testing 

At the present time this commit 

tee is issuing a Tentative Re 

commended Practice, RP4} 

“Color Coding for Panel Tub 

ing,” which recommends 4 

standard color coding for tubing 

used in pneumatic circuits be 
hind panel boards. This com 
mittee is actively studying other 
aspects of pneumatic circuitry, 
such as, instrument air supply, 
tubing specifications, etc. witha 
view to preparing Recommende 

Practices as the need is ind 

cated. 


Outside Protective Cabinets 
Chairman: S. J. Richari 
(Forgleman Company) 

The purpose of this committe 
is to develop a recommendel 
rating system for instrument & 
closures similar to the “NEMA 
system used for electric equip: 
ment. This would describe it 
standard terms the service for 
which a given cabinet or & 
closure is recommended. 


Mercury Handling 
Chairman: A. V. Novak (EL 
duPont deNemours) 

This committee issued a Tenle 

tive Recommended Practice, RP. 

11.1, “Mercury Handling,” ® 

1952, which provides a reference 

on the hazards of merculy 

handling, recommended 
niques for safe handling, and 
some recommended equip 
for mercury handling. 


Wiring For Hazardous Lott 


tions 
Chairman: F. Maltby (Fielé 
en Instrument Company) 
This Recommended 
Committee has been very it 
strumental in pressing for rea 
ition of “intrinsic” safety 
energy measuring circuits. 
working at the present a 
jointly with other groups 
this project, as well as conduct 
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ing theoretical investigation 
jnto such things as maximum 
instrument case temperatures 
caused by internal short cir- 
cuits, intrinsic safety of resis- 
tance elements, etc. 


pp-ib Head Meter Installation and 
Calibration 
Chairman: T. B. McCraray 
(Dow Chemical Company) 
This committee’s purpose is to 
develop Recommended Practices 
for the installation and calibra- 
tion of various types of head 


meters. 


RP-16 Variable Area Meters 
Chairman: W. A. Crawford 
(E. I. duPont deNemours) 

This committee is working on 
Recommended Practices for var- 
iable area meter terminology, 
dimensions, and safety of use. 
The committee is expecting to 
issue in the near future a Re- 
commended Practice for glass 
tube rotameters, followed by one 
for metal tube meters. 


RP-17 Sampling Systems for Analyzers 
Chairman: E. A. Heckler 
(Chemistrand Corporation) 

The purpose of this committee 
is to prepare a collection of 
various types of gas analyzer 
sample systems, which it is felt 
would be a valuable contribution 
to the literature. 


RP-18 Instrument Signals and Alarms 
Chairman: J. E. Read (E. I. 
duPont deNemours) 

This committee is working on 
Recommended Practices for 
alarm and annunciator systems. 


RP-20 Instrument Specifications 
Chairman: G. G. Gallagher 
(Flour Corporation) 

This committee has _ issued 
Recommended Practice 20.1, 
“Specification Forms for Instru- 
ments, Gages, Thermocouples, 
Orifice Plates and Flanges, Con- 
trol Valves and Pressure Safety 
Valves.” These instrument spe- 
ification forms, which are gain- 
ing wide acceptance in the in- 
dustry, will result in great sav- 
ings to both the user and the 
vendor by standardizing and 
tying down methods of specify- 
ing instruments. 


RP-21 Positive Displacement Meters 
Chairman: J. E. White (Black- 
Sivalls & Bryson) 

This committee was charged 
with developing Recommended 
Practices for use of positive dis- 
Placement meters. At the pres- 
ent time it is following closely 
= work being done by the 


RP-23 Miniature Recorder Chart 
Ranges 
Chairman: B. C. Hutchison 
(Union Carbide Nuclear Co.) 
This committee is attempting to 
develop a Recommended Prac- 


a September 1957 











Recommended Practices and Tentative 
Recommended Practices Already Published 
Recommended Practices 
No. Title Published Date 
RP1.1 “Coding of Thermocouple Wire and Extension Wire” 1-10-54 
RP2.1 “‘Manometer Tables”’ 8-10-53 
Tentative Recomended Practices 
RP1.2 “Thermocouples and Thermocouple Extension 8-22-52 
Wires—Installation” 
RP1.3 “Thermocouples and Thermocouple Extension 8-22-52 
Wires—Terminology; Limits of Er:or; Wire Sizes’’ 
RP1.4 “Thermocouples—Fabrication” 8-22-52 
RP1.5 “Thermocouples—Checking Procedures” 8-22-52 
RP1.6 “Temperature—Emf Tables for Thermocouples” 8-1-54 
RP1.7 “Coding of Insulated Duplex Thermocouple Extension 7-1-54 
Wires” 
RP3.1 “Flowmeter Installations Seal and Condensate 1-10-51 
Chambers”’ 
RP4.1 “Uniform Face to Face Dimensions for Flanged Con- ” 9-17-50 
trol Valve Bodies” 
g RP4.2 “Control Valve Manifold Designs (Carbon Steel)” ee: 8-56 
is RPS.1 “Instrument Flow Plant Symbols’’ 6242-49 
a RP7.1 “Pneumatic Control Circuit Pressure Testing” 8-56 
RPI “Mercury Handling” 4-16-52 
et RP20.1 “Specification Forms for instruments Gages, Thermo- 8-56 
couples, Orifice Plates and Flanges, Control Valves 
and Pressure Safety Valves” 
Recommended Practices Soon to Be Issued 
RP7.2 | “Color Coding For Panel Tubing” 
Ss “Materials For Construction of Radiation 
Instruments” 
RP26.1 a5 “Dynamic Response Testing of Process Instrumenta- 
tion—Part I—General Recommendations” 











tice for miniature recorder chart 
ranges. 


RP-25 Materials For Instruments and 
Radiation Service 
Chairman: E. See Day, Jr., 
(General Electric Company) 
This committee is about to is- 
sue a Recommended Practice, 
RP-25.1, titled “Materials For 
Instruments in Radiation Serv- 
ice.” This is a listing of design 
characteristics and the effects 
of radiation on various mater- 
ials of construction, radiation 
shields, etc. It will provide a 
valuable reference for people 
engaged in design of equipment 
using radioactive sources. This 
Tentative Recommended Prac- 
tice was presented at the Atlan- 
ta Nuclear Instrumentation Con- 
ference of the Instrument So- 
ciety of America in April. 


RP-26 Dynamic Response Testing 
Chairman: F. H. Winterkamp 
(E. I. duPont deNemours) 

This Recommended Practice 
Committee is preparing a series 
of Recommended Practices for 
dynamic response testing of 
process instruments. The first 
Recommended Practice is in the 
process of being issued and cov- 
ers the general background and 
basic testing philosophy. Prac- 
tices to be released in the future 


RP-27 


RP-28 


RP-29 


will cover specifically pneumatic 
and electronic instruments, con- 
trol valves, etc. 


Instrument Interlocks 
Chairman: W. A. Summers 
(EBASCO Services) 

This Recommended Practice 


Committee is determining 
whether a need exists for Re- 
commended Practices for inter- 
lock systems, with a view to 
preparing such Practices as 
needed. 


Instruments For Vibration Serv- 
ice 

Chairman: E. D. Phillips (Hy- 

con Eastern Corporation) 
The purpose of this Recom- 
mended Practice Committee is 
to prepare Recommended Prac- 
tices for measurement of vibra- 
tion, calibration of vibration 
pick-ups, and standard mount- 
ings for vibration pick-ups. 


Time Base Systems 

Cairman: M. S&S. Friedland 

(Patrick Air Force Base) 
This committee was organized 
recently to look into the need 
for a Recommended Practice for 
time base systems used in flight 
testing and missile work. It 
will be transferred to the newly 
created Aeronautical Division as 
soon as the group is organized. 
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FIER SELECTS FIRST FIER/ISA AWARDEE 


One of the most significant events during the forthcom- 
ing ISA Instrumentation-Automation Conference in Cleve- 
land will be a quiet little ceremony during the Annual 
Banquet: the presentation of FIER’s first graduate fellow- 
ship award in Instrumentation. 

While the fellowship award ceremony will be conventional 
enough, its impact on the engineering-science of instru- 
mentation and automatic control will be profound: 

—the award is being given in the name of the Instrument 
Society of America; a tribute to the Society’s program for 
encouraging professionalism in this field. 


—it is the first of a long series of grants; grants which 
will bring many superbly trained scientist-engineers into 
this fast-growing new technology. 


—its application at Case Institute is in recognition of an 
outstanding school program in this emerging discipline; 
similar awards will encourage equally good programs else- 
where. 


—the awardee is a top-notch student who otherwise might 
have bypassed’ graduate specialization; in this manner 
many future well-grounded undergraduates will be encour- 
aged to specialize. 


The FIER/ISA Fellowship in Instrumentation at Case In- 
stitute was conceived during the first Executive Committee 
meeting of the newly-launched Foundation on March 20, 
1957. A suggestion had come from ISA’s Executive Direc- 
tor, William H. Kushnick, that receipts from registration 
fees at the 11th Annual Conference (which had been do- 
nated to the Foundation) might perhaps be an excellent 
source for a scholarship, since “this contribution is essen- 
tially from practicing members of our profession from all 
over the world”. FER’s Trustees adopted this suggestion 
and, after surveying existing programs, asked the Founda- 


THE PROGRAM... 


tion’s Executive Director, Lloyd Slater, to visit Cap 
stitute to study how well a FIER award might be 
Mr. Slater’s report on the Case Institute grady 
gram in instrumentation was placed before the 
during the May 8 Board Meeting and the Fello 
approved. It was further decided that the award 
made in the name of ISA in view of the Society's 
ing program for encouraging professionalism in this 


PFs, 


Why Case Institute? 


In their deliberations as to the site for the first} 
graduate award, the Foundation’s Trustees decided thal 
grant should be in recognition of the effort that had 
put into some outstanding program. Case Institute’s 
emphasis on process-control systems-engineering in its 
uate school was well known to all Trustees, and ¢ 
servation offered convincing proof that this school 
do a superb job of administering FIER’s award. 

It must be understood, however, that Case was 
lected because it was considered either the only or the] 
with such a graduate program. Rather, Case was 
because of the excellent orientation of its program to 
ess instrumentation, and because of the stature that 
program had achieved in relation to other graduate 
grams at the University. 


The Awardee: Mr. John Elek 


The recipient of the first FIER/ISA Fellowship wai 
lected by a Case Faculty Committee directly after gr 
tion exercises at the University on June 6, 1957. He tun 
out to be John Elek, a new B.S. in Mechanical Engi 
and an honor student whose undergraduate average 
him in the top ten percent of his class. For more 
Mr. Elek’s excellent qualifications and outlook, read 


...and THE RECIPIENT 








CASE INSTITUTE’s graduate program in instrumentation and 
automatic control is run in cooperation with the Electrical and 
Chemical Engineering Departments. Currently, about 18 courses 
are taught in this field and eight graduate students are expected 
to complete their advanced degree requirements in this specialty 
in June 1958 (five Doctorates and three Masters.) Completing 
the formal courses is an extensive graduate research program 
in process control and servomechanisms. Aside from specific 
measurement and control problems, Case’s Instrumentation 
Research Laboratory has become famous for a three-year in- 
dustry-supported study it has done on optimized computer 
control of a process. The pictures below show some of the 
facilities in the Case Lab. On the bench, in the picture on the 
left, is a set-up for frequency response testing of control com- 
ponents. The picture on the right shows an analog computer 
being used in process simulation studies. 











JOHN ELEK is 27 and married. He's 

native to Uniontown, Pa., and gradu- 

ated from South Union Hi in 1947. John 

enlisted for a four-year stint in the 

Navy, during which he studied at the 

Naval Academy Preparatory School. 

On release from service, he joined 

Cleveland Pneumatic Tool Company. 

From October ‘53 to June ‘57, Elek 

studied Mechanical Engineering at 

Case Institute, graduating with Honors. 

Summers he spent working at Bailey 

Meter Company. John was elected to 

Tau Beta Pi and is a member of ASME. 

He is now working in systems control 

at Thompson Products Company, Cleve- 

land. After obtaining his masters’ degree in inst 

and servomechanisms at Case with the fellowship © 
him, Elek plans to spend several years in industry to & 
first-hand experience in actual problems. Then he 1 
return to school for a doctors’ degree, eventually planni : 
do research in control and servomechanisms. one. 
you, John! 
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Welcome 


by Justus T. Vollbrecht 


President 






Instrument Society of America 
(Energy Control Co.) 


On behalf of the Instrument Society of Amer- 
ica, its officers, committees, members and staff, I 
extend to all a cordial welcome to our 12th Annual 
Instrument-Automation Conference and Exhibit 
in the hospitable city of Cleveland. It has been 
five years since we last met here for our annual 
meeting. The progress and growth of ISA during 
this time is gratifying indeed to us in this expand- 
ing technology of instrumentation and automatic 
control. In 1952 ISA had 58 Local Sections — 
today we have almost 100 Sections. Today our 


membership is almost twice the number in 1952 
— over 10,000 and growing everyday. The great 


progress in 1957 and the dynamic forward-looking 
plans for 1958 assure ISA ever continuing suc- 
cess in its dedicated goal to serve both the users 
and manufacturers of instruments and controls. 


This annual conference and exhibit is the 
year’s highlight of ISA’s many outstanding events 
and activities in the broad field of instrumenta- 
tion and automatic control. As the nation’s only 
technical and professional society organized to 
serve every interest in this field, ISA recognizes 
its obligation to keep pace with the continuing 
demand for organized exchange of information. 


The scope and levels of the technical confer- 
ences, symposia, workshops and clinics are broad 
and comprehensive. They reflect the ever in- 
creasing importance of instrumentation and con- 
trol across the entire industrial scene. “Jnstru- 
mentation for Systems Control” — the conference 
theme reflects the great importance of an overall 








Were eo 2 ernie 


398 


ene eR MR en 9 wm 





















approach to engineering problems of any 
and the special significance of instruments 
cessful performance. We are fortunate toh 
great host of outstanding authorities who 
speak at these sessions during this week. 
you to avail yourself of this opportunity to 
their experiences and knowledge for a bet# 
understanding of every aspect of instrumentatia 
Our sincere thanks go to the more thana 
companies and organizations who are exh 
their products and services at this 
Show. This is one of the largest arrays 0® 
struments and automatic control equipmell 
the world. You will see the latest and new] § 
items, and even see and hear about future il 
mentation. q Ss 
In addition to conference programs and th LA 
exhibits there are social activities, ladies “es 
Dist. 1 
(Unite 
Const 





















grams, and industrial plant tours to provide ! 
complete presentation for your week's elif 
ment, education and entertainment. 










My sincere appreciation and thanks got 
Lennon, General Chairman and his efficient! 
land Host Committee for a splendid job. 
preciation and thanks go also to Fred J. 
our Exhibit Manager, and to William H. K sn 
our Executive Director, and to the ISA Gl 
tees who have worked unceasingly to mas | 
event a complete success. ; 


We wish you a pleasant and rewa ding 
and extend an invitation to be with us agail™® 
year at the 13th Annual Conference and Exibi 
in Philadelphia, September 15-19, 1958. 
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(United Engineers & 

Constructors, Inc. ) 


R. Robert Proctor 


, Dist. Vi Vice. Presi 
. (Pure Oil = 








September 1957 


J. Ward Percy 
Dept. Vice-President 
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Dist. | Vice-President 


(Grumman Aircrajt Eng. Corp.) 
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STATE OF OHIO 


Fxecutive Department 


OFFICE OF THE GOVERNOR 


Columbus 


PROCLAMATION 


INSTRUMENTATION AUTOMATIC CONTROL WEEK 





SEPTEMBER 9-13, 1957 


WHEREAS, a promising new technology has come 
into maturity with vast potential for the continued growth 
and prosperity of our nation — the technology of 
instrumentation and automatic control systems; and 


WHEREAS, this new and fast developing engineering 
science is vitally responsible for maintaining and 
increasing the productivity of our industrial plant; and 


WHEREAS, the scientific techniques of instrumentation 
and automatic control are the key to the effective per- 
formance of our modern systems of defense and security, 
thus ensuring peace by acting as a deterrent to 
aggression; and 

WHEREAS, the implements of this engineering science 
provide keen new tools for probing the frontiers of 
research and development; and 


WHEREAS, the very welfare of every citizen is 
directly benefited through the services, safety and improved 
standard of living offered by the contributions of this 
science; and 


WHEREAS, the forthcoming national technical meeting 
of the Instrument Society of America, which has developed 
and encouraged the growth of professional engineers, 
scientists and technical manpower in this vital new field, 
and in view of the Society's assembling of the products 
of this new technology in Cleveland, Ohio, September 
9-13, 1957 


NOW, THEREFORE, I, C. William O'Neill, Governor 
of the State of Ohio, do hereby proclaim this week of 
September 9-13, 1957 as INSTRUMENTATION AND 
AUTOMATIC CONTROL WEEK in Ohio. 


IN WITNESS WHEREOF, I have 
hereunto subscribed my name 
and caused the Great Seal of 
the State of Ohio to be affixed at 
Columbus, this 18th day of July, 
in the Year of Our Lord, 

One Thousand Nine Hundred 
and Fifty-seven. 


OO Pe 


GOVERNOR 
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VOLLBRECHT, PRESIDENT 

INSTRUMENT SOCIETY OF AMERICA 


TO THE MEMBERS AND GUESTS OF THE 
INSTRUMENT SOCIETY OF AMERICA A 

THE 12TH ANNUAL INSTRUMENT-AUTOMA 
CONFERENCE AND EXHIBIT, | SEND GREETING. 


AS MODERN INDUSTRY FREES OUR 
PEOPLE FROM BURDENSOME TASKS, THERE jg 
INCREASING RELIANCE UPON THE 
CONTRIBUTIONS OUR SCIENTISTS AND 
ENGINEERS MAKE IN THE FIELD OF 
INSTRUMENTATION AND AUTOMATIC CONTROL 
SYSTEMS. IN DEVELOPING NEW METHODS oF 
MECHANIZATION, YOUR MEMBERSHIP ADDS 
STRENGTH TO OUR ECONOMY AND ENRICHES 
THE LIVES OF ALL CITIZENS. 


BEST WISHES FOR A SUCCESSFUL 
CONFERENCE AND EXHIBIT 


DWIGHT D EISENHOWER= 





OFFICE OF THE VICE PRESIDENT 


WASHINGTON 
September 9, 1957 


Dear Mr. Vollbrecht: 


It is a pleasure to send greetings to you and 
o all the delegates and guests attending the 12th Anma 
Instrument-Automation Conference and Exhibit. 


The tremendous and growing importance of i 
instrument control is staggering to the imagination. Your 
activities are in an infancy period, yet all of our lives ns 
have been affected and still ‘we have seen nothing ye 

x 


I feel certain that your Conference and Exhiat 
will present many exciting developments and will be 
most provocative to all attending. 


With best wishes to a most important and 
strategic industry. 
Sincerely, 






Richard Nixon 
Mr. Justus T. Vollbrecht, President 
Instrument Society of America 3 
12th Annual Instrument-Automation Conference ws 
and Exhibit 


“leveland Public Auditorium 
Cleveland, Ohio 
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It is a real pleasure to have such outstanding men who 
have contributed so much to the advancing field of instru- 
ment-automation here in Cleveland for this 12th Annual 
ISA meeting. 

Each of you will contribute generously to assure the 
suecess of this conference and exhibit. Past meetings 
have shown how effectively manufacturers and users have 
worked as a team to advance the aims of the Instrument 
Society of America. Today the need for close co-operation 
is even greater. Instrumentation for Systems Engineering 
is here and with it comes the responsibility of top manage- 
ment to take a new look at the instrumentation picture. 

This year’s conference will bring about a new and better 
understanding at every level in industry. The president 


of a company will be brought closer to his operations and 
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Executive Chairman 





Ladies Program 
Miss Margaret Karns 


. S. Hoag 
(B. F. Goodrich Research ) (Clarke H. Joy Company) 





Merers Relations Conference Registration 
n M. M. MacMillen A. 
(Process Valve & Egqpt. Co.) (Thompson Products Co.) 


ISA : 
1] anager ISA Journal 
ery Charles W. Covey 


September 1957 






Piant Tours 
B. B. Farmer F. B. Miller 
(T. 1. Equipment Inc.) 





Banquet Committee 
E. Ehrke 
(A. E. Ehrke and Company) 





Director of ISA 
Technical Programs 
Herbert S. Kindler 
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have a greater appreciation of the potential cost reduc- 
tion through instrumentation. Operating and design en- 
gineers will be brought closer to the problems of top man- 
agement and be in a better position to recommend steps 
that will be mutually beneficial. The spirit in which you 
all come to Cleveland and exchange information is the 
greatest insurance this country has for a healthy economy. 
Make the most of this opportunity to visit with your asso- 
ciates and you will go home to greater accomplishments. 
Enjoy yourself while you are here and let us know if 
there is anything we can do to make your stay in Cleve- 
land more pleasant, 
Fred A. Lennon 
General Chairman, ISA Cleveland Host Committee 
(Crawford Fitting Company) 
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REGISTRATION FEES ——— Society Meetings and Events y 
Peseiente Reception, Sunday, Sept. 8, 4:00 PM — Hotel gin 
ISA-AIChE-ISA NON an , 
ASME MEMBERS MEMBERS*| Rete G Oru Meeting, Tuesday, Sept. 10, 9:00 AM ayy 
Technical Sessions ................ $ 8.00 $12.00 i District Council Meetings, Tuesday, Sept. 10, 10:00 ayo " 
(Includes Proceedings) tel Statier (separate meetings for each nine Districts Bs. 
Instewasents Maintenance Clinic os 5.00 $.08 —— Fs noma — Luncheon, Tuesday, Sept. 19, 12:99 pal 
nalytical Instruments Clinic .... 5. ’ | ) t = 
ee eacetions Clinic .... 5.00 =e ee Luncheon, Wed., Sept. 11, 12:30 Py ou 
ystems Eng. ego)| CS 5.00 2 evelan — 
Sales Engineers Workshop een 2.00 3.00 Annual Banquet, Wed., Sept. 11, 7:30 PM — Hotel Statler 
Data Handling Workshop ........ 10.00 15.00 | Executive Board, Friday, Sept. 13, 9:00 AM — Hotel Statler _ 
- Ss memagg ag Eg “Frogram Topics”) — Division and Committee meeting schedules ony 
| Rubber astics Symposium ge c ‘ 25 
| (Includes Proceedings) .......... 5.00 8.00 Exhibitors Advisory Committee, Thursday, Sept. 12, Auditoriun 
| | following Exhibitors meeting which begins 3:00 PM, 
| COMBINATION FEES i | 
| One Clinic & Technical Sessions... 10.00 15.00 New Ideas in Instrumentation Contest Ry 
| Systems Workshop and | : : — x ; i 
| ‘Technical Sessions .............. 10.00 15.00 | All finalists in the annual ISA contest for new § 
Dats, Handling Workshop equipment and applications will be displayed in the 
; and Technical Sessions ......... 15.00 23.00 : . ai thi ’ 3 
| One Clinic or Systems Work- tion area of the Main Exhibit Hall. Don’t miss this 
shop and Deta Handling Work- ie pron hibit of some of tomorrow’s instrumentation devices. 0 
EMEMOMG rn, frets at Sl rt man is Edwin F. Kremer, E. I. du Pont de Nemours 
| STUDENT FEES (Technical Sessions) . ie 
i ‘ ; 3 Employment Service ed 
j Gite Proceedinge)) 660s. ss. sci. 1.00 1.50 Si 
Exhibit Admission: Complimentary Ticket or $1.00 Fee ISA members, exhibitors and ISA Journal advertises 
. s: No charge exc rans ati A : ‘ iti , 
| iowa t:. oae . thee will list open positions at the Employment Service Bail 
| Ladies Program .............+++-:. 4.00 4.00 in the Main Exhibit Hall. ISA members who wish t® 
| Members of AIChE, ASME and IAS are admitted on same tain new positions may apply by filing their experience 
| basis of ISA Members. Membership cards are required for resumes at the Employment Service Booth. Intervign 
| identification. *Non-members may apply surcharges toward 
| 1581 dues, if they apply for membership before October 15, | will be arranged. 
i 
“ ' 
_ Free Bus Transportation ‘ 
Conf p Fred Lennon, President of Crawford Fitting Co. 
PETeTenee Vlagrem jeneral Chairman of the Cleveland ISA Show, will 
The 1957 Conference Program consists of the week-long free Swegelok Shuttle Bus Service between the A 
technical sessions and seven clinics, symposia, and work- and downtown hotels on a regular schedule during 
shops. Complete details on pages 405 thru 408. ference and exhibit hours. Schedules are posted. 
Exhibit Official Airlines and Hotels ; 
Admission to exhibit is by invitation and registration. — ee ae nage? nig ve. oe eri 
Registration in the Auditorium Entrance Lobby one hour coempy Dost we ” ree r ~ see - nd Hotel Sa 
before exhibit opens. Listing of exhibitors, products and portation problems. fiotel Cleveland & - 
are official ISA headquarters hotels. 


personnel in attendance begins on page 410. 
Executives Day 







Hours 
nent Gone. .. Peed Uesials buses Bn pe to 10:00 PM On Thursday, September 12th, ISA will be host @ 
Weanenday, Sept, 11 |. liccccccceeeecaeaee: 600 Pea specially invited group of executives from industrial 
Teeeneen went. 12 ......senssunves 12 Noon to 10:00 PM for a special tour of the Exhibit, luncheon and @ 
Pees Weeeeree ......... secs 10:00 AM to 4:00 PM program to acquaint them with the scope and ac 
Outstanding special exhibits are displayed by Navy, the a ~ orem control a 
Army, National Bureau of Standards, DECHEMA (German O’Conne “4 0 _ oe . > pp ceml malic tata 
technical organization), American Association for the Ad- at the 12:30 luncheon. 
vancement of Science, and Case Institute of Technology. information Center 


A general information booth is located in the 
hibit Hall to provide information about the confe 


Bs a REGISTRATION CENTERS — exhibit activities, plus facilities and details about Clete 


land. A message center is in operation at this location. - 





HOTEL CLEVELAND — MEZZANINE 
General Registration, Friday. Sept. 6, 7 PM to 10 PM 











we Systems Werwenee, egenreny, Sept. 7, ed am ISA Membership and ISA Journal 
ales Engineering orkshop, Sunday, Sept. 8, 12: P . ‘ aoe — : di member 
Data Handling Workshop, Monday, Sept. 9, 12:30 PM Complete information on the Society inclu pee 
ship, publications, meetings, committees, and 0 
FENN COLLEGE — TOWER BUILDING LOBBY ices is available at the ISA Booth in the recente ia 
Maintenance Clinic — Saturday, Sept. 7 — 7:30 AM Mai thi . S blications are available? 
Computer Clinic — Saturday, Sept. 7 — 9:00 AM Main Exhibit Hall ISA public man the field 
Analytical Clinic — Saturday, Sept. 7 — 9:00 AM Membership is open to anyone working q 
strumentation, automatic control and automation. | 
CLEVELAND. AVESTORIUS ENTRANCE LOBBY Journal, official publication of the Instrument 


Technical Sessions — Monday, Sept. 9 — 8:30 AM . P . : 
Rubber & Plastics Symposium, Thursday, Sept. 12, 8:30 AM America, is exhibiting at this location also. Subse 
service and sample copies of the publication are a” 


Exhibit — Monday, Sept. 9 — 1:00 PM 
— eng day one swt yong? opening of exhibit For convenience of members and exhibitors, @ 
cee ee cure Exhieit Hours maintained at the ISA Booth in the reception are 


Banquet — Auditorium Lobby — During Exhibit Hours 
Main Exhibit Hall. It is staffed to provide inf 





| HOTEL STATLER — PARLORS C & D ; 
Ladies Program: Sunday, Sept. 8— 2:00 PM to 7:00 PM | the conference and exhibit. Meet your ec 
Monday, Sept. 9 — 9:00 AM | rest here. All ISA members are urged to sign the 





Attendance Book at the ISA Booth. 
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R OF EVENTS « 12th Annual ISA Instrument-Automation Conference & Exhibit 


EVENT 


Instrument Maintenance Clinic, Registration 
Analytical Instruments Clinic, Registration 
Computer Applications Clinic, Registration 
Control Systems Workshop, Registration 
Executive Committee of the Executive Board 
Society Structure and Planning Committee 





Instrument Maintenance Clinic, Registration 
Analytical Instruments Clinic, Registration 
Computer Applications Clinic, Registration 
Control Systems Workshop, Registration 

Sales Engineers Workshop, Registration 

Sales Engineers Workshop 

President’s Reception 

Standards and Practices Department 

Feedback Control Systems Division 

Physical and Mechanical Measurements Division 
Management and Economics Division 

New Ideas in Instrumentation Contest Committee 
Ladies’ Program, Registration 

Instrumentation Electronics Division 

Aeronauticat Division Steering Committee : 
Measurement and Controi Instrumentation Division 
Employment Committee pts Py 





Technical Sessions, Registration .. 

Technica! Sessions, Orientation and ‘Background 
Data Handling Workshop, Registration 

Exhibit ane 

Press Conference Briefing Session 

Press Conference - 
Sections and Membership Committee Orie ntation ; 
Flight Test Committee (ee 
RP-26 Committee .. 

Analytical Instruments Division 

Industry Directors Committee 

Data Handling and Computation Division 
Installation, Operation and Maintenance Division . 
Ladies’ Program, Registration ptieesae 
Ladies’ Tour, Chesapeake and Ohio R.R. 

Plant Tour, Bailey Meter Co. 

Employment Service 





Technical Sessions, Registration 
Technical Sessions, Research and Development 
Data Handling Workshop, Registration 
Exhibit 

Joint Meeting, Members and Council 
District Council Meetings 

Council Meeting and Luncheon 
AIEE—Recorders and Controllers Section 
Technical Department Directors 

Ladies’ Program, Visit to GE Nela Park 
Plant Tour, Ford Motor Co. 
Employment Service 





Technical Sessions, Registration ; i 
Technical Sessions, Performance and ‘Application 
Exhibit 

Aeronautical Industry Division 

Chemical and Petroleum Industry Division 

Food Industry Division 

Power Industry Division 

Section Officers Luncheon ard Meeting 

Midwest Simulation Council ; 

District Sections and Membership Cc hairmen 

Air Conditioning and Heating Division 

RP-12 Committee 

Section Officers Clinics 

1958 National Nominating Committee 

Research and Development Committee 
Technical Department Steering Committee 

Ladies’ Program, Luncheon 

Plant Tour, Republic Steel Co. 

Employment Service 

ISA Banquet 





Technical Sessions, Registration 

Technical Sessions, Justification and Economics 
Rubber & Plastics Symposium, Registration 
Exhibit 

Executives Day Program 

Executives Day Luncheon 


Foundation for Inst. an’? Education Res arch Trustees 


Medical and Biological Division é 

Metals and Ceramics Industry Division 

Nuclear Industry Division 

Transportation Industry Division 

Exhibitors Meeting 

Exhibitors Advisory Committee , 
Research and Development Committee . 
Rubber and Plastics Industry Division Formation 


ASME-IRD Subcommittee on Control Valve Terminology 


President’s Advisory Committee 
Ladies’ Tour, Assembly Products 

Plant Tour, Cleveland Illuminating Co. 
Employment Service 





Technical Sessions, Registration 

Technical Sessions, Over the Publisher’s Shoulder 
Exhibit 

Executive Board 


ASME-IRD Subcommittee on Control Valve Terminology 


ASME-IRD Terminology Committee 
Employment Service 


PLACE 


Fenn College, Tower Bldg. Lobby 
...Fenn College, Tower Bldg. Lobby 

Fenn College, Tower Bldg. Lobby 
. Hotel Cleveland Mezz. 


Hotel Statler, Parlor L 
Hotel Cleveland, Directors Room 


Fenn College, Tower Bldg. Lobby 
...Fenn College, Tower Bldg. Lobby 
..Fenn College, Tower Bldg. Lobby 


Hotel Cleveland Mezz. 
Hotel Cleveland Mezz. 


. Hotel Cleveland, Empire Room 


Hotel Cleveland, Ballroom 
Hotel Statler, Parlor L 


..Public Auditorium 


Public Auditorium 
Public Auditorium 


...Exhibit Hall, Contest Booth 


-Hotel Statler, Parlors C & D 
Public Auditorium 

Public Auditorium 

Hotel Cleveland, Directors Room 
Hotel Statler, Parlor L 


Public Auditorium, Lobby 


..-Public Auditorium, Music Hall 
. Hotel Cleveland Mezz. 


.Public Auditorium 

Public Auditorium, Press Room 
Public Auditorium, Press Room 
Public Auditorium, ISA Booth 
Hotel Cleveland, Directors Room 
Hotel Cleveland 

Public Auditorium 


-Hotel Statler, Parlor L 


Hotel Cleveland, Directors Room 
Hotel Cleveland, Directors ‘— 
Hotel Statler, Parlors C & D 


...Terminal Tower, Public Square 
...Bus leaves Hotel Cleveland 
..Public Auditorium 


Public Auditorium, Lobby 
Public Auditorium, Music Hall 
Hotel Cleveland Mezz. 

Public Auditorium 

Hotel Statler, Euclid Room 
Hotel Statler 

Hotel Statler, Pine Room 
Hotel Statler, Parlor L 

Hotel Cleveland, Directors Room 
Bus leaves Hotel Statler 

Bus leaves Hotel Cleveland 
Public Auditorium 


..Public Auditorium, Lobby 


Public Auditorium, Music Hall 
Public Auditorium 

Public Auditorium 

Hotel Cleveland, Directors Room 
Hotel Statler, Parlor L 


..Public Auditorium 
. Hotel Cieveland, Ballroom 


Public Auditorium, Club Room B 


..Hotel Cleveland, Directors Room 


Public Auditorium 

Public Auditorium 

Hotel Cleveland, Ballroom 

Hotel Cleveland, Directors Room 
Hotel Statler, Parlor L 

Public Auditorium 

Higbee Company. 10th Floor 
Bus leaves Hotel Cleveland 

Public Auditorium 

Hotel Statler, Ballroom 


Public Auditorium, Lobby 
Public Auditorium, Music Hall 


. Public Auditorium 


Public Auditorium 
Public Auditorium 


. Hotel Statler, Ballroom 


Hotel Statler, Parlor L 
Public Auditorium 
Public Auditorium 
Public Auditorium 


...Public Auditorium 
..Public Auditorium 


Public Auditorium 
Hotel Cleveland, Directors Room 
Public Auditorium 


..Hotel Statler, Parlor L 


Hotel Cleveland 

Bus leaves Hotel Statler 
Bus leaves Hotel Cleveland 
Public Auditorium 


Public Auditorium, Lobby 
Public Auditorium, Music Hall 
Public Auditorium 

Hotel Statler, Parlor L 


..Hotel Cleveland, Directors Room 


Hotel Cleveland, Directors Room 


..Public Auditorium 


A.M. P.M. 


12 :30 
1:30 
4:00 

All day 


1:00 


8:30 
10 :00 
12 :30 
2 PM to 10 PM 
8 :30 
9:00 
9 :00 
9:00 
9:00 


9:00 


3 PM to 10 PM 


2:00 


to 6 PM 


12 :30 
2:00 
4:30 
1:00 
2:00 
10 AM to 6 Pui 


8 :00 

9:00 2:00 
10 AM to 6 PM 
10 :00 

10 :00 

9:00 

10 :00 
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8:00 
Noon to 10 PM 


9:00 
2:30 
12:30 
2: 200 
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SOCIAL FUNCTIONS AND LADIES’ PROGRAM 


Wives and friends of members, exhibitors and visitoy 
are cordially invited to participate in the special pro 
grams arranged for them during the 12th Annnal [gi 
Instrument-Automation Conference and Exhibit. 
Sunday, Sept. 8th 
Ladies’ Program Registration, Hotel Statler, Parloy 
C & D, 2:00 PM to 7:00 PM 
President’s Reception, Hotel Cleveland, Ballroom, 4: 
PM 
Monday, Sept. 9th 
Ladies’ Program Registration, Hotel Statler, Parlors 
C & D, 9:00 AM 
Ladies’ Tour, Chesapeake and Ohio Railway headqua- 
ters, Terminal Tower at Public Square, 2:00 PM 
Tuesday, Sept. 10th 


Ladies’ Program, General Electric Nela Park, visiting | 
the Home Institute Center, bus leaves 12th Street a | 


trance of Hotel Statler at 1:00 PM 
Wednesday, Sept. 11th 
Ladies’ Program, Luncheon and Fashion Show, The Hig 
bee Co., 10th floor, 12:30 PM 
ISA Annual Banquet, Hotel Statler Ballroom, 7:30 PM 
Dinner, installation of 1958 officers, entertainment ani 


dancing. Get tickets at Auditorium Registration Cer | 


ter. 
Thursday, Sept. 12th 
Ladies’ Tour and Sightseeing, Assembly Products ©, 
Chesterland, Ohio, bus leaves 12th Street entrance 
Hotel Statler at 1:00 PM 


PLANT TOURS 


All plant tours are complimentary. Transportation cost | 


is $1.00 for each tour, payable before you enter the bus 
All buses leave the Hotel Cleveland at 2:00 PM on the 
day of the tour indicated below. Tickets will be aval 
able at Auditorium Lobby Registration Desk. 
Monday, Sept. 9th 
Tour of the newly completed plant of Bailey Meter ©, 
a major manufacturer of a diversified line of instruments 
and control equipment. 
Tuesday, Sept. 10th 
Tour of the world’s largest and most highly automated 
automobile engine plant at Ford Motor Company. 
Wednesday, Sept. 11th ; 
Visit to Republic Steel] Company’s continuous hot si”? 
mill, 98 inches wide, the largest of its kind in the world. 
Thursday, Sept. 12th 
Tour of the Eastlake electric generating station of Cleve 
land Illuminating Co., featuring a new GE 240,000 kilo 
watt turbogenerator unit. 


ISA Jowmnd 
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’ CONFERENCE PROGRAM ——_— 


12th ANNUAL ISA INSTRUMENT-AUTOMATION CONFERENCE & EXHIBIT 






aoa gaat} 5” ae 
é 7 Sala din. ary 






Cleveland Auditorium, Sept. 9-13, 1957 


“Instrumentation For Systems Control” 

he Technical Sessions at this 1957 ISA Annual Con 
ference are a departure from programs in previous years, 
with concurrent sessions on several topics. This year all 
papers in the five-day program are integrated to the com- 
mon theme of instrumentation for systems control with 
five basic topics for each day’s papers. In order that a 
registrant can hear all papers there are no conflicting 
It is a broad approach to the common problems 
of instrumentation and control in all industries. The 
purpose is to present the current state of equipment, 
techniques, trends and an overall approach of interest to 
all stratas of scientific and technical interests which char- 
acterize the membership of ISA. 

This program is arranged under supervision of John 
Johnston, Jr.. ISA vice president of the Technical De- 
partment. Assisting him are P. M. Fleming, Technical 
Program Coordinator, and N. M. Blair, chairman of the 
Technical Department Steering Committee. Divisions of 
the Technical Department and their Directors who are re- 
sponsible for the 1957 Technical Sessions are as follows: 
T. C. Wherry, Director of Analysis Instrumentation Di- 
vision; R. E. Wendt, Jr.. Director of the Data Handling and 
Computation Division; A. R. Aikman, Director of Feedback 
Control Systems Division; C. Van Rensselear, Director of 
Instrumentation Electronics Division; J. C. Groenewegen, 
Director of Instrument Installation, Operation and Main- 
tenance Division; N. L. Isenhour, Director of Management 
and Economics Division; J. T. Ward, Director of Measurant 
and Control Instrumentation Division. 

All technical sessions will be held in the Music Hall at 
the Public Auditorium. Registration is at the Auditorium 
entrance lobby. There will be no preprints of conference 
papers. Proceedings of the Technical Sessions will be 
available by mail following the meeting and are included 
as a part of the Technical Sessions registration fee. Extra 
copies will be available at $5.00 for members and $8.00 for 
non-members. Place your order at the ISA Booth in the 
Main Exhibit Hall. 


MONDAY, SEPT. 9, 10:00 AM 
(Public Auditorium—Music Hall) 
Orientation and Background 
Welcome by ISA President-Elect 
Dr. Robert J. Jeffries, Daystrom Incorporated 
Introduction by ISA Technical Department Vice President 
John Johnston, Jr., E. I. duPont deNemours 


connate Keynote presentation 
—_~ Emphasis on Systems Engineering 
r. Simon Ramo, Exec. V.P., Ramo-Wooldridge 


sessions. 


wry | MONDAY, SEPT. 9, AFTERNOON 


orld. 


eve 
kilo 


a 


No technical sessions—exhibit opens 2:00 P.M. 


TUESDAY, SEPT. 10, 9:00 AM 
(Public Auditorium—Music Hall) 
Research and Development 


September | 957 


Chairman, T. C. Wherry, Phillips Petroleum Co. 
Keynote Presentation—Research and Development 

Dr. Gordon S. Brown, Elec. Eng. Dept., MIT 
Research Areas of Control Systems Engineering 

Dr. John A. Hornes, Case Institute of Technology 


Transducer Accuracy and Reliability in Data Systems 
M. E. Stickney, Systems Div., Beckman Instruments 


Programming—Making Computers Go to Work For You 
Dr. Edwin L. Harder, Westinghouse Electric Corp. 


TUESDAY, SEPT. 10, 2:00 PM 
Research and Development (Continued) 
New Developments in Analysis Instrumentation 
Dr. Van Zandt Williams, Inst. Div., Perkin-Elmer Corp. 


Electrical Standards Around the World 
Dr. Forest K. Harris, National Bureau of Standards 


New Components for Electronic Instrumentation 
Dr. Donald Gimpel, Panellit, Inc. 


WEDNESDAY, SEPT. 11, 9:00 AM 
(Public Auditorium—Music Hall) 
Performance and Application 
Chairman, A. R. Aikman, Schlumber Well Surveying Corp. 
Keynote Presentation—Performance and Application 
Dr. Cuthbert C. Hurd, Vice-President, IBM 
Systems Approach to Process Control Design 
Charles D. Close, CDC Control Services, Inc. 
Analog Simulation To Specify A Process Control Problem 
R. L. Moore, Case Institute of Technology 
Economics—The Driving Force Behind Plant Analyzers 
W. A. Crawford, Design Div., E. I. duPont deNemours 


WEDNESDAY, SEPT. 11, 2:00 PM 
Performance and Application (Continued) 


Analysis Instruments, Yesterday, Today, and Tomorrow 
Dr. B. W. Thomas, Texas Butadiene & Chemical Corp. 


Evaluation of Data Logging Components 
Kermit Fischer, Fischer & Porter Co. 


Computers in the Control Loop, Fact or Fancy 
Dr. E. M. Grabbe, Ramo-Wooldridge Corp. 


THURSDAY, SEPT. 12, 9:00 AM 
(Public Auditorium—Music Hall) 
Justification and Economics 


Chairman, N. L. Isenhour, Union Carbide Nuclear Co. 





Chalmer E. Jones 
Chairman Control 
ring Workshop 


John Johnston, Jr. 
ISA Technical Dept. Vice- Pres 


Chairman Technical Sessions Systems Engine 
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Francis R. Ely 
Chairman 
Maintenance Clinic 


James J. Shipman 
Chairman Analytical 
Instruments Clinic 


Instrumentation Analysis Pays Off 

H. F.. Moore, Esso Research and Engineering Co. 
Making a Market for Process Systems Engineering 

A. C. Brodie, Feedback Control, Inc. 
Maintenance Costs of Data Systems 

Neil M. Blair, Panellit Service Corp. 


THURSDAY, SEPT. 12, 2:00 PM 


Justification and Economics (Continued) 
Automation in Relation to Business and Society 
Dr. O. Glenn Saxon, Prof. of Economics, Yale Univ. 
Economics of World’s Largest Process Data System 
James McDonald, Tidewater Oil Company 
Economics of Control Systems 
Raymond E. Olson, Taylor Instrument Cos. 


FRIDAY, SEPT. 13, 9:00 AM 
(Public Auditorium—Music Hall) 
Over the Publisher’s Shoulder 

Chairman, Evan Herbert, Automatic Control Magazine 
Keynote Presentation—Automation Today 

Dr. Gerard Piel, Publisher, Scientific American 
Untouched Areas of Instrumentation 

William E. Vannah, Editor, Control Engineering 
Recent Events in Automation 

Richard Rimbach, Pub., Instruments & Automation 
Changing Technology of Instrumentation 

Charles W. Covey, Editor, ISA Journal 





Hotel Cleveland—Sept. 7-8 


Registration 9:00 AM, Sat., Sept. 7th, Mezz. Hotel Cleveland 


Program includes introductory session on Saturday morn- 
ing and three different workshop sessions repeated three 
times during Saturday afternoon and Sunday morning. A 
final summary session will be held Sunday afternoon. The 
three workshops consist of two fifteen minute “stimulator” 
talks by members of the panel followed by open discussicn. 
Topics of the three workshops and panel members are as 
follows: 

COMPUTERS AND CONTROL SYSTEMS: James B. Hart, 
Rocketdyne Division, North American Aviation. John J. 
Connolly, Litton Industries. Dr. Monty Phister, Ramo- 
Wooldridge Corp. R. C. Saunders, Benson-Lehner. 
SYSTEMS COMPONENTS: Alan D. Marston, Systems En- 
gineering Dept., Consolidated Electrodynamic Corp. Carl 
Spaulding, Datex Division, G.M. Giannini Co. Dr. Tom 
Stout, Ramo-Wooldridge Corp. Bert Zieboltz, Askania 
Regulator Co. Don B. Prell, Benson-Lehner. 

MILITARY AND COMMERCIAL SYSTEMS EXAMPLES: 
Richard Perley, Research Division, United Aircraft. Joe 
Davenport, Electro Instruments, Inc. Bernard Gordon, 
President, Epsco, Inc. Dr. Henry J. Singleton, Litton In- 
dustries. Maz Palevsky, Director, Packard-Bell Computer 
Co. J. Schoenwetter, Hoover Electronics Co. 
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SATURDAY, SEPT. 7, 10:00 AM 
(Whitehall Room—Hotel Cleveland) 
Intrduction by Workshop Chairman 
Chalmer E. Jones, Daystrom Systems Division 
Keynote presentation 
William E. Vannah, Editor, Control Engineering 


SATURDAY, SEPT. 7, 1:30 & 3:15 PM 
Workshop session, Computers and Control Systems 
Rose Room, Hotel Cleveland , 
Workshop session, Systems Components, Terminal 
Room, Hotel Cleveland 
Workshop session, Military and Commercial Systems 
Examples, Whitehall Room, Hotel Cleveland 


SUNDAY, SEPT. 8, 10:30 AM 


Three workshop sessions in same locations as listed aboye, 


SUNDAY, SEPT. 8, 2:00 PM 

Closing general session, Whitehall Room, Hotel Cleveland. 
Assisting Charlmer E. Jones in organizing and conducting 
the Workshop Program are Bill Waddell, Chief Engineer 
New Products, and Dr. Charles F. Taylor, Systems Engi- 
neer, Daystrom Systems Division. 





Fenn College — Foster Eng. Bldg., Sept. 7-8. 
Registration 9:00 AM, Sat., Sept. 9th, Tower Bldg. 
Lobby, Fenn College 


Program consists of nine different sessions combining 
lecture, demonstration and discussion to provide latest in- 
formation on more common types of analysis instruments. 
All sessions will be repeated four times allowing choice of 
four different types of equipment during the two day meet 
ing. Sessions begin at 10:00 A.M. and 2:00 P.M. on both 
Saturday, September 7th and Sunday, September Sth. 
Sessions, equipment to be discussed, companies providing 
instruction, and meeting places are as follows: 


Plant stream fractometer, application of vapor phas 


chromatography to plant stream analysis and control: 
The Perkin-Elmer Corporation, Room FE-12. 





Kromo-Tog, an analytical laboratory instrument based on 
vapor phase chromatography; Burrell Company, Room FE 
21. 

Conductivity Cells, power supplies and bridge circuits for 
use in vapor phase chromatography; Gow-Mac Company, 
Room FE-33. 

Spectrophotofluormeter, an analytical instrument based 
fluorescent spectra; American Instrument Company, Roo 
FE-20. 

Optical Emission Spectroscopy, optical instrumentation for 


metal analysis; Applied Research Laboratories, Room FE 
99 











Infrared analyzers, for plant stream analysis; Mine Safe 
Appliance Company, Room FE-34. 





Process gas chromatograph and electrolytic hygrometet, 
Beckman Instruments Company, Room FE-30. 





Paramagnetic oxygen analyzer and stream sampling 9 
tem; Leeds & Northrop Company, Room FE-24. 





X-ray diffraction, x-ray spectroscopy & contact microre 
diography; Phillips Electronics, Inc., Room FE-23. 


Clinic Chairman: James J. Shipman, Physical Research. 
The B. F. Goodrich Company Research Center. 
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Fenn College — Tower Bidg., Sept. 7 and 8. 
Registration 7:30 AM, Sat., Sept. 7, Tower Bidg. 
Lobby, Fenn College 


Program consists of six different courses of lecture, 
demonstration and discussion covering maintenance and 
operation of 20 most common instruments and systems. 
Courses are SO arranged that each registrant may choose 
two courses or eight subjects to be covered during the two 
day meeting. Sessions begin at 8:10 AM, 10:10 AM, 1:10 
PM and 3:10 PM on both Saturday, September 7th and 
Sunday, September 8th. Courses, subjects, and companies 
providing instruction are as follows: 


COURSE A 
Number Subject Instructor 
8 instrument systems M. D. Schriver, Panellit, Inc. 
layout 
6  differential-head Barton Instrument Co. 
meters The Hays Corp. 


17 +thermal-conductivity Gow-Mac Instrument Co. 
type gas analyzers 


20 combustion controls Bailey Meter Co. 


Hagan Corp. 
COURSE B 


8 instrument systems M. D. Schriver, Panellit, Inc. 
layout 

8 force-balance type Foxboro Co. 
controllers Bristol Co. 

4 motion-balance type Fischer & Porter Co. 
controllers Taylor Instrument Cos. 


Minneapolis-Honeywell Reg. Co. 
Leeds & Northrup Co. 


5 _— electric control 
systems, using 
potentiometers 

COURSE C 


8 instrument systems M. D. Schriver, Panellit, Inc. 


layout 
18 ~—s electronic counters 
15 _— closed circuit in- 


Berkley Div., Beckman Insts. 
Dage Electronic Division 


dustrial television 
19 nuclear instrumen- To be announced 
tation 
(registrants may select one course among A, B and C) 
COURSE D 
1 electronic Bristol Co. 


Weston Electric Instrument Co. 
Leeds & Northrup Co. 
Minneapolis-Honeywell Reg. Co. 
Mason-Neilan Div. 

Fisher Governor Co. 

Taylor Instrument Cos. 


potentiometer 


2 pneumatic valves 


16 selection of primary 
| ts for tempera- 
ture measurement 

18 selection of primary 
elements for flow 
measurement 





Fischer & Porter Co. 


COURSE E 
1 electronic Same as Course D 
potentiometers 
10 A-C control system 
ll D-C control systems 
12 capacitance type 
level gaging 


Swartwout Co. 
Manning, Maxwell and Moore 
Robert-Shaw Fulton Co., 
Instruments Division 
COURSE F 
1 electronic Same as Course D 
potentiometer 
millivoltmeter 
type thermometers 
9 pH, conductivity, 
and oxidation-reduc- 
tion potential 
measurement 
14 use of electronic 
test equipment 
(registrants may select one course among D, E, and F) 
PR: Chairman: Francis R. Ely, Industrial Rayon Corp. 
hon ie» Chairman: I. Warshawsky, NACA. Committee 
Webb Ts: E, H. Budnick, Standard Oil Company of Ohio: 
ts. bere Fischer & Porter Co.; Frank Fuzzard, Taylor 
mia no Cos.; Ralph Higgins. Diamond Alkali Co.; F. S. 
on wi cal Goodrich Research Co.; Robert Joyce, Standard 
so hio; W. Cc. Juram, Bristol Co.; M. M. McMillen, 
Reker Products Co.; A. C. Woodrich, Bristol Co.; 
Oodside, Minneapolis-Honeywell Regulator Co. 
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Wheelco Instrument Co. 
West Instrument Co. 
Leeds & Northrup Co. 
Beckman Instrument Co. 


To be announced 





J. D. MacNamara 
Chairman 
Sales Engineers Workshop 


Irving Lefkowitz 
Chairman 
Computer Applications Clinic 





Fenn College, West Campus Building, Sept. 7-8. 
Registration 9:00 AM, Sat., Sept. 7, Tower 
Bidg. Lobby, Fenn College 


Program consists of seven different sessions combining 
lecture, demonstration and discussion to provide important 
information in use of computers for design, analysis, simu- 
lation, etc. in the field of instrumentation and control. All 
sessions will be repeated four times allowing choice of four 
subjects during the two day meeting. Sessions begin at 
10:00 A.M. and 2:00 P.M. on both Saturday, September 
7th and Sunday, September 8th. 

Companies providing equipment and instruction are: 
IBM, Electronic Associates, Goodyear Aircraft, Electrodata 
Division of Burroughs, Alwac Corp., Bendix Computer 
Division of Bendix Aviation, and Remington Rand Univac 
Division of Sperry Rand. 

Areas of problem discussion and solution to be covered 
are: rapid solution to complex mathematical equations, 
simulation for dynamic control studies, parameter survey 
for optimum system design, boundry condition problems, 
non-linear and time varying element problems, solving 
algebraic equations, computer as a control element, time 
sharing control problems, and operating reliability factor 
problems. 

Clinic Chairman: Prof. Irving Lefkowitz, Case Institute 
of Technology. 





Hotel Cleveland — Empire Room, Sept. 8 — 1:30 PM 
Registration 12:30 PM, Sat., Sept. 7, Mezz. Hotel Cleveland 


A general session of six presentations on various aspects 
of selling in the instrument and control field, followed by an 
informal discussion. 

1. Training the Instrument Sales Engineer, W. A. Macan 
III, Cleveland District Manager, Leeds & Northrup. 
How the Instrument Sales Engineer Could Serve His 
Customers Better—What Part Salesman, What Part En- 
gineer, R. L. Rice, General Sales Manager, Fischer & 
Porter Co. 


bo 
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Dr. David R. Davis 
Chairman 
Rubber & Plastics Symposium 


Neil H. Blair 
Chairman 
Data Handling Workshop 


3. How Sales Engineers Contribute to Instrumentation, 
H. E. Benson, Sales Engineer, Minneapolis-Honeywell, 
Industrial Division. 

4. How ISA Can Help the Instrument Sales Engineer, 
R. N. Pond, Divisional Sales Manager, Taylor Instru- 
ment Companies, and ISA Industries Dept. Vice-Pres. 

5. The Makeup of the Average Instrument Sales Engineer 
—A Survey, J. D. MacNamara, Field Sales Manager, 
Weston Electrical Instrument Corp. 

6. Qualifications for Instrument Sales Engineer in 1962, 
J. F. Bishop, Gen. Mgr., Beckman Instruments Division. 

Workshop chairman: J. D. MacNamara, Field Sales 

Manager, Weston Electrical Instrument Corporation. 


TYE 
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Hotel Cleveland, Sept. 9-10 
Registration 12:30 PM Mon., Sept. 9th, Mezz. 
Hotel Cleveland 


Program consists of two general discussion sessions and 
two roundtable discussion groups. Primed by prepared 
topical papers, these meetings provide an excellent oppor- 
tunity to learn more about hardware, applications ,and 
operation techniques in the data handling field. Regis- 
trants will receive a volume of program topic papers. 


MONDAY, SEPT. 9, 1:30 PM 


(Ballroom, Hotel Cleveland) 
Introduction and briefing on operation of the two round- 
table discussion sessions. 


MONDAY, SEPT. 9, 2:10 PM 


Registrants may stay in one session or rotate among the 
nine industry or “field” sessions. Roundtable topics, 
session leaders, and meeting places are as follows: 


FIELD ROOM SESSION LEADER 

1. Aireraft and missiles Ballroom George Spencer, General 
(excluding propulsion) Electric Co. 

2. Wind tunnels Roy Smelt, ARO, Inc. 

3. Flight Propulsion R. A. Sheffer, General 
Systems Electric Co. 

4. Process Industries K. N. Thompson, Socony 

Mobi! Oil Co. 

M. J. Brown, Westing- 

house Electric Corp. 


Whitehall Room 
Terminal Room 


Rose Room 


5. Power Generation and Parlor 98 
Distribution (includ- 
ing Gas) 

6. Meteorological 


Assembly B Robert Myers, A. F. Cam- 


bridge Research Center 
D. R. Bristol 

Dr. Murray Eden 
National Institutes of 
Health 

Frank B. Coker, United 
Geophysical Corp. 


-1 


Mezzanine 1, 3, 5, 7 
Parlors 27, 29, 31 


. Nuclear 
8. Medical 


9. Geophysical Parlors 32, 34, 36 


Exploration 
TUESDAY, SEPT. 10, 9:00 AM 


Registrants may stay in one session or rotate among the 
nine equipment or “topic” sessions. Roundtable topics 
and session leaders are as follows: 
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TOPIC ROOM SESSION LEADER 

1. Oscillographic and Mezzanine 1, 3,5,7 R.E. Perkinson, 
Photographic Data McDonnell Aireratt 
Reduction Corp. 

Parlors 27, 29, 31 Harold N. M 

Patrick Air Foree Base 

L. Silva, Beckman 


Instruments Co, 


te 


. Data Transmission 
and Storage 
Parlors 32, 34, 36 


3. Analog-to digital 

and digital-to 

analog convertors 
4. Real time digital 
computor applications 


Ballroom Arthur Freilich, Bur. 
roughs Research Center 
‘ernon Larrowe, 
Willow Run Research 
Center, Univ. Mich, 
Harry Burke, 
Consolidated 
Electrodynamics Corp. 
Dr. A. M. Small, 
Convair 

Paul W. Knapland, [By 


5. Real time analog Whitehall Room 


computor applications 


6. Transducers Assembly B 


7. Data for human Terminal Room 
consumption 

8. Business uses—data Rose Room 
for management 
decisions 

9. Validity checks, error Parlor 98 


detection and editing 


TUESDAY, SEPT. 10, 2:00 PM 

(Ballroom, Hotel Cleveland) 

A general panel discussion with a stimulator from eagh 
roundtable reporting on (1) The most outstanding é& 
velopment of the past year in the area covered by his 
session, and (2) The most serious unresolved problem jp 
his area. Floor participation is encouraged. 

Workshop Chairman: Neal H. Blair, Panellit Service 
Corp. Program Coordinator: Walter S. Bowers, Standard 
Oil Co. of Ohio. Editorial Chairman: Elmer M. Sharp, IBM. 
Publicity Chairman: William G. Deutsch, Panellit Servic 
Corp. Physical Arrangements Chairman: K. W. Clarke 
Datax Div., G. M. Giannini & Co. 


Elmer M. Sharp, IBM 





el ie A Bi ei ll kd sk Sa 
Auditorium, Club Room B, 3rd Floor, Thursday, Sept. 12 
Registration 8:00 AM, Thursday, Sept. 12th, 
Auditorium Lobby 


Program consists of six papers by outstanding authorities 
in field of instrumentation and control for the rubber and 
plastics industry. Proceedings of the symposium will bk 
available by mail following the meeting and are included # 
a part of the symposium registration fee. Extra copies # 
$3.00 for members and $5.00 for non-members. 


THURSDAY, SEPT. 12, 9:00 AM 
Introduction by Symposium Chairman 
Dr. David R. Davis, General Tire & Rubber Co. 
Keynote Presentation 
Instrumentation and Control for Rubber & Plastics Indust 
Charles B. Zimmer, Industrial Gauges Corp. 
Analysis of Rubber and Plastics by Physical Methods 
Dr. Allen S. Powell, Case Institute of Technology 
Dynamic Instrumentation, AC vs DC Excitation 
Eugene L. Mleczko, Aerojet—General Corp. 


THURSDAY, SEPT. 12, 2:00 PM 
Instrumental Techniques in Testing Rubber & Plastics 
Charles E. Sitz, The B. F. Goodrich Co. 
Applications in Radioactive Measurement Systems 
H. L. Cooke, Jr., The Ohmart Corp. 
Automation—Key to Productivity 
E. Paul Morehouse, The Goodyear Tire & Rubber 
Symposium Chairman: Dr. D. R. Davis, General Tire é 
Rubber Co.; Charles Rogers, Quaker Oats Co.; Vincett 
Horning, General Tire & Rubber Co.; G. P. Bosomworth 
Firestone Tire & Rubber Co.; C. B. Luther, B. F. 
rich Co.: J. T. Pope, Seiberling Rubber Co.; G. D. Cares 
King Instrument Co. 
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ISA is the only national professional and technical 
society devoted exclusively to the fields of automation 
in all its aspects. A young and dynamic Society, 
ISA is solidly growing with our nation’s most vital 
technology . 


attracting these people... 


Research 

Design 

— in these industties ... 

Management 

Education Heating ° Air Conditioning 

Application Chemical . Petroleum 

Operation Aeronautical . Transportation 

Maintenance Medical e Biological 

Development Paper e Plastics 
Rubber . Metals 
Power e Nuclear 
Food e Textile 


solving these problems... 


Measurement with these methods . ee 


Telemetering 


Communication Electrical 
Data Handling Electronic 
Computers Chemical 
Control Pneumatic 
Testing Mechanical 
Hydraulic 
Optical 


10,000 members in nearly 100 local Sections — there is one near YOU! 


Visit the ISA Booth in the Main Exhibit Hall at the Cleveland Show for membership information 


INSTRUMENT SOCIETY of AMERICA, 313 SIXTH AVENUE, PITTSBU 2, PENNA. 
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IBIT HOURS 


Monday, September? ...........--- _.2 PM-10 PM 
Tuesday, September 10 | | 10 AM- 6 PM 
Wednesday, September | | 10 AM- 6 PM 
Thursday, September 12 eee: ..Noon - 10 PM 
Friday, September 13... ! 10 AM- 4 PM 

















ACOUSTICA ASSOCIATES, INC. 
SHORE RD. 
GLENWOOD LANDING, N. Y. ...... 117 


Exhibiting: The first commercially avail- 
able ultrasonic liquid level point sensor 
for cryogenic liquids — JP4 and JP5 fuels 
— and such severe chemicals as sulfuric 
acids, nitric acid, H,O,, as well as milk, 
beer, and other liquid food products. The 
first low-cost ultrasonic instrument com- 
mercially selling in the $300 price range. 
In Attendance: Robert L. Rod, Pres; Paul 
M. Platzman, V. P.; Ralph Reynolds, 
Tech Sales Mer. 


ADAMS & WESTLAKE CO., THE 
1025 N. MICHIGAN AVE. 
MR PRPONINET 5 CUR Ee ce tccccecvoeceseocere 1505 


Exhibiting: Mercury, plunger-type relays; 
small, quick-acting load (30 & 50 amp. 
cap.), time delay (Max. 20 minutes). 

In Attendance: Roy Yoder, Sales Eng; 
Chas. Goshorn, Sales Eng; Lee Carlson, 
Sales Eng; Ray Statzer, Sales Eng; Al 


Johnson, Asst Mgr, Relay Div; Russ 

Warren, Asst Mer, Relay Div. 

AERO RESEARCH INSTRUMENT 
co., INC. 

315 N. ABERDEEN ST. 

SE ie as ans eared dccucseeekes 203 

Exhibiting: Thermocouple and _ probe 


sensing instruments for aircraft, missiles 
and process industry; ceramic insulated 
thermocouple wire for use to 2000° F.; 
air speed sensing heads; hot wire anem- 
ometer systems; reference junctions, 
heated and automatic. 

In Attendance: Marvin Scadron, Eng.- 
Treas; Truman Stickney, Chief Eng, Re- 
search & Ins.; G. V. Poole, Appl Eng; 
B. Verson, Gen Mer. 


AERO SERVICE CORP. 

INSTRUMENT DIV. 
210 E. COURTLAND ST. 
PHILADELPHIA 20, PA. 


Exhibiting: Coordinatographs, plotting 
instruments, for precision layouts; model 
A plots within .0015” over a 47%” x 47%” 
working area; ‘“portable’’ coordinato- 
graphs, large Model F, capable of plot- 
ting over a 5’ x 10’ working area. 

In Attendance: F. X. McWilliams, Sales 
Eng; Gordon Kitching, Design Eng. 


A’G'A DIV. 
ELASTIC STOP NUT CORP. OF 
AMERICA 

1027 NEWARK AVE. 

Ue eg Serer er ere 505 


Exhibiting: Agastat time delay relays, 
adjustable from 0.1 sec. to 15 min. for 
introducing time delay into electric cir- 
cuits; Type 1 for energizing and type 2 
for de-energizing; units for 50 or 60 cycle 
AC and DC voltages; instantaneous re- 
eycling, not affected by voltage variation, 
light in weight; units for electrical inter- 
lock, two step timing, and proportional 
delays. 

In Attendance: Ben Jakubowski, Sales 
Eng; Harry Jay, Sales Eng; Joseph Jay, 
Sales Eng; H. J. Kornatowski, Sales Eng; 
W. F. Feitner, Sales Mer; J. A. Long, 
Adv & Sales Prom Mer. 


AIRFLOW DEVELOPMENTS LTD. 
121 NEW ROAD, BOOKER 
HIGH WYCOMBE, BUCKS., ENG. .. .206 
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Exhibiting: Pitot tubes in stainless steel 
incorporating new British National Phy- 
sical Laboratory modified ellipsoidal nose 


form; manometers (precision inclined 
type); complete portable equipment for 
testing air and flue gas systems incor- 
porating manometers, barometers, ther- 
mometers, pitot tube, P. V. C. tubing, 
ete., in carrying case provided with fold- 
ing legs and rapid levelling arrangement. 
In Attendance: A. Connor Wilson, Mer 
Dir. 


AIRPAX PRODUCTS, CO., THE 
CITY OF PLANTATION 
FORT LAUDERDALE, FLA. ..1194, 1196 


Exhibiting: Signal choppers, power vibra- 
tors, Ferrac instrument type magnetic 
amplifiers, Magmeter frequency detectors 
for telemetering and control, circuit 
breakers and custom transformers. 

In Attendance: H. A. Cook, Pres; Frank 
H. Rockett, Adv Dir; John W. Sullivan, 
Gen Sales Mer; William H. Price, Appl 
Eng; Cliff Williamson, Proj Eng; Walter 
D. Heisler, Sales Mer. 


ALWAC CORP. 
13040 S. CERISE AVE. 
HAWTHORNE, CALIF. .............. 850 


Exhibiting: Alwac III-E medium speed 
electronic data processing system; equip- 
ment as exhibited is most used for scien- 
tific applications; machine can be used 
for data reduction, design calculations, 
system simulation, or as an easily com- 
manded tool for relieving engineers of 
masses of iterative computations. 

In Attendance: C. A. Pena, Trade Show 
Mer; J. Rocks, Appl Mer; R. Sebring, 
Customer Service Eng; J. Satterfield, 
Customer Service Eng; Warren Prince, 
Sales Rep; Jack Mulder, Sales Rep. 


AMCO ENGINEERING CO. 
7333 W. AINSLIE ST. 
CHIGAGO BF, TEL. 5..5.0.0000 1313, 1315 


Exhibiting: A complete ‘“package’’ for 
enclosing, mounting, cooling electronic, 
nuclear electrical test instruments and 
equipment; consisting of a modular en- 
closure system, panel space 21” to 78”, 
depths 22” and 25%”, complete acces- 
sories; expandable cabinet system for 
small instruments, panel space 7” to 21”, 
recessed blower system; fused, filtered, 
in cabinet base, 350 CFM in 3%” panel 
space; stainless steel chassis slides, roller 
bearings, slides extend and lock, chassis 
rotates and locks. 

In Attendance: Joseph Mack, V. P.; Rob- 
ert C. Komarek, Sales Mer. 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

11 W. 42ND ST. 

NEW YORK 36,N. Y. .Main Exhibit Hall 


Exhibiting: Science magazine and other 
publications of the AAAS, membership 
blanks, and information about AAAS. 
In Attendance: Earl J. Scherago, Adv 
Mer. 


AMERICAN CYSTOSCOPE MAKERS, 
INC. 

1241 LAFAYETTE AVE. 

Oe, We nce cc cevedeee cid 501 


Exhibiting: Borescopes for visual inspec- 
tion of relatively inaccessible surfaces; 
precision optical telescopes with integral 
illumination are available in many sizes 
and types; optical flats; miniature in- 
candescent lamps. 


In Attendance: John Cc. Br 

Rep; D. V. Thomas, Sales Rep: Sala 
Held, Plant Mgr; R. V. Lange, gaj ‘a 
F. J. Wallace, Pres; M. Duy Desig 
Eng. — 


AMERICAN ELECTRONICS, inc 
RECORDATA DIV. 
9449 W. JEFFERSON BLVp. 


CULVER CITY, CALIF. pe 


AMERICAN INSTRUMENT CO,, ing 
8039 GEORGIA AVE. Bi. 
SILVER SPRING, MD... gg 


Exhibiting: Spectrophotoflurometer: 4 
quantitative assay, fluorescent a e 
and identification throughout the Visible 
and ultraviolet regions; porosimeter, 
completely hydraulic (gas free) teat 
ment for pore structure analysis: p9y. 
fluorometer, the first  building-boa 
fluorometer using a photomultiplier 
tector; light scattering photometer: fg 
absolute measurements: “‘Meter-Mg" 
pneumatic proportioning valve (0~60,00 
psi); “Little Richard”, solenoid-pneu. 
matic piston-type valve (0-60,000 psi); 
pressure balances; accurate pressur. 
measuring device based on the floating 
piston principle; adjustable relief vaiy 
for safety at pressures to 45,000 psi, 
In Attendance: J. M. Klaasse, Chief Eng; 
Harry W. Huck, Sales Mer; H. K. Hower 
ton, Physicist; G. Marcus Rolls, Fie 
Rep; Don Finn, Field Rep. 


AMERICAN LAUBSCHER CORP. 
250 W. 57TH ST. 
NEW VORK 18, N.Y. 206050005 


Exhibiting: Swiss automatic screw ma- 
chine products; centerless ground ani 
polished products; precision stampings; 
precision stamping dies; pinions, gears, 
wheels segments, rocks, etc; colod-ano- 
dized plates, dials, panels, and scales; 
hairsprings; flat springs. 

In Attendance: H. J. Stern, Exec V. P; 
H. William Grimm, Jr., Sales Eng. 


AMERICAN MACHINE & METALS, 


INC. 
U. S. GAUGE DIV. 
SELLERSVILLE, PA. .........- 946, 1028 


AMERSIL CO. 

685 RAMSEY AVE. 

HILLSIDE, NM. J. ..ccccescseetve 
Exhibiting: Fused quartz items. 


AMPEX CORP. 
INSTRUMENTATION DIV. 
934 CHARTER ST. 


REDWOOD CITY, CALIF. 
1379, 1381, 1383 


Exhibiting: Magnetic recorders for dats 
acquisition, analysis, processing storag®, 
and process control; both mobile and 
laboratory types will be displayed & 
gether with the new magnetic tape, 20¥ 
manufactured by Orradion Industries ® 
Ampex specifications. ¢ 
In ‘Aahunauneet Bill Fisher, Adv Mgr 
Ralph Whitaker, Asst Adv Mgr; Richart 
Hix, Chief Appl Eng; Roy Pyburn, 
Eng; Glenn Lawrence, Appl Eng; James 
Bowles, Mkt Dev Eng; Robert P 
Mkt Dev Eng; Richard Sinnott, 
Eng; Konrad Schoebel, Design Eng. 


ANDERS LYKENS CORP. 
SOUTH STREET sa 
LYKENS, PA. cecese ss esau 


Exhibiting: Compressed air and ga8 dry 
ers, filters, dewpoint indicators. 
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nce: E. W. Anders, Pres; Mrs. 

4 ere. Controller; L. A. Wiest, 

{ Eng; E. A. Buffington, Draftsman; 
ony Crawley, Expediter. 


ANDERSON & SONS INC. 
T. 
NORTH ELM S 
wESTFIELD, a 717 
g: Name plates, dials, panels, 


identification badges, rules, 
plaques, printed cir- 


Exhibitin 
employee 
special auto tags, 
_. E. And n, Pres; A 

ttendance: R. E. Anderson, oe, 
to anderson, Sales Rep; Kenneth 5S. 
partlett, Sales Rep; Francis E. Webster, 
Design Eng; Donald B. Anderson, Process 


Eng. 


ANNIN CO., THE 
3040 S. VAIL AVE. 


MONTEBELLO, CALIF. ..... . 1335, 1337 


Exhibiting: Air operated control valves, 
pneumatic operators, electro-hydraulic 
operators, pneumatic-hydraulic operators, 
cylinder operated valves, valve bodies. 
In Attendance: D. H. Annin, Pres; H. C. 
Farle, Sales Mgr; A. Costa, Houston Reg 
Mer; R. Lindquist, Dev Eng; J. Smith, 
Sales Eng; W. Kramer, Sales Eng. 


APPLIED SCIENCE CORPORATION OF 
PRINCETON 

P.O. BOX 44 

PRINCETON, N. J. ... 2. ee cece e eens 1220 


Exhibiting: Commutators, rotary sam- 
pling switches; multichannel high speed 
rotary sampling switches; rotary and 
sampling switches. 

In Attendance: Robert E. Sayre, Sales 
Eng; James B. Lindgren, Sales Mer Eng; 
Dudley Woodbridge, Switch Div Mer. 


ARMY, DEPARTMENT OF 
Main Exhibit Hall 


Special Exhibits of Nike Missile and com- 
panion launching and fire control equip- 
ment, instrumentation and circuitry. 


ASKANIA REGULATOR CO. 
240 E. ONTARIO ST. 
EM Ee i since ons bes cciccn 1446 


Exhibiting; New model RF 697 electro- 
hydraulic valve actuator; operating model 
of Askania jet pipe regulator as cam fol- 
lower servo; regulator is a pressure re- 
sponsive unit similar to Askania regula- 
tors employed for flow, pressure, combus- 
“on, speed and other control applications. 
In Attendance: H. Ziebolz, V. P. Eng; 
W. W. Wheeler, Gen Sales Mer; T. G. 
Watkins, Asst Sales Mer; T. W. Lasie- 
wicz, Sales Eng Mgr Cleve Office; A. J. 
Lindeman, Sales Eng Cleve; E. R. Eng- 
strom, Sales Eng Mer Pgh Office; L. E. 
Ruffing, Sales Eng Pgh; W. G. Mueller, 
Sales Eng N Y; R. J. Kroth, Sales Eng 
Mer Phila Office; J. B. Lohr, Sales Eng 
Chicago, 


ASSEMBLY PRODUCTS, INC. 
CHESTERLAND, OHIO ........ 1020,1022 


Exhibiting: Contact meter-relays, both 
“eae and non-indicating types; 
a og type redesigned for 
ree Size, greater reliability; several 
an _ k a &§e controls incorporating 
OEM relays; Several new circuits for 
“i use; and the panel meters. 
Ro ttendance: John Saint-Amour, Pres; 
Ghemitie Pugsley, Vice-Pres; Lionel 
Reon ‘ey Asst Chief Eng; Lloyd R. 
DE es Eng; Tom Swiler, Sales Eng; 
ck McGinnis, Sales Eng. 


ASSOCIATED sp 
RING CORP. 
BRISTOL, CONN. r 
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Divisions: Wallace Barnes Co., Bristol, 
Conn.; & State Fair Blvd., Syracuse 9, 
N. Y.; Dunbar Bros. Co., Bristol, Conn.; 
F. N. Manross & Sons, Bristol, Conn.; 
Raymond Mfg. Co., Corry, Pa.; Ohio Div. 
of A.S.C., 1825 E. First St., Dayton, Ohio; 
Barnes-Gibson-Raymond Div., Plymouth, 
Mich.; & 1401 E. Stadium Blvd., Ann 
Arbor, Mich.; William D. Gibson Co., 
1800 Clybourn Ave., Chicago 14, Ill; & 
341 E. Erie St., Milwaukee, Wis.; Sea- 
board Pacific Div. of A.S.C., 15001 S. 
Broadway, Gardena, Calif.; Wallace 
Barnes Co., Ltd., 274 Sherman Ave., N. 
Hamilton, Ontario, Canada. 

Exhibiting: Precision mechanical springs 
—compression, extension, torsion, flat, 
flat coil, flat washer, hairsprings; wire 
forms; small stampings; assembly, braz- 
ing, welding; cold-rolled specialty steel. 


AUTOMATIC CONTROL MAGAZINE 
A REINHOLD PUBLICATION 
430 PARK AVE. 
ee Were Gy He Ve tii de ct evel 732 


Exhibiting: Automatic Control Magazine. 
In Attendance: Hal Olson, Pro & Res 
Mer; Merald Lue, Publisher; Ed Fregan, 
Adv Sales Mer; Lin Williams, NY Dist 
Mer; Jack Gay, NY Dist Mer; Ed George, 
Clev Dist Mgr; John Gompper, Chicago 
Dist Mer; Harry Wulforst, Editor; Evan 
Herbert, Assoc Editor; Ray Auger, Tech 
Editor; Peter Herman, News Editor. 


AUTOMATIC ELECTRIC SALES CORP. 
NORTHLAKE, Tb. 2... sccccecccrce 1134 


Exhibiting: Telephone-type relays and 
switches for industrial and instrumenta- 
tion, both hermetically sealed and regu- 
lar types, available for all DC, and 110 
and 220 AC, voltages; intercommunicat- 
ing telephone systems for _ business, 
schools, and industry. 

In Attendance: H. C. Smith, V. P.; V. E. 
James, Mgr Industrial Control Equip 
Sales; J. D. Ashby, Asst Mer Ind Control 
Equip Sales; J. A. Webber, Mer P-A-X 
Sales; W. E. Stoffregen, Salesman; J. F. 
Harm, Salesman; P. V. Reece, Salesman; 
D. W. Buerher, Salesman. 


AUTOMATIC SWITCH CO. 
HANOVER RD. 
FLORHAM PARK, N. J. ............ 931 


Exhibiting: Solenoid Valves, 2, 3 and 4 
way; 2 and 3 way manifold valves; sole- 
noids; solenoid controlled cylinders; auto- 
matic transfer switches; relays, over load 
current, voltage, close differential, time 
delay, etc.; contactors; remote control 
switches; control panels; valves, sanitary, 
corrosion resistant, nuclear reactor valves 
& switches, high pressure solenoid, 
guided missile, vending machine solenoid, 
navy high shock. 

In Attendance: W. F. Hurlburt, Jr., Pres; 
R. McCormick, Valve Sales Mer; F. 
Spinelli, Mgr Switch Eng & Sales; N. W. 
Fleno, Asst Dir of Sales Prom. 


AUTOMATIC TIMING & CONTROLS, 
INC. 


KING OF PRUSSIA, PA. 
1632, 1634, 1636, 1638 


Exhibiting: Digital differential trans- 
former transducer xmitter; vertical scale 
indicator with a dual range (for indi- 
cation and control) differential trans- 
former; atomic probe proximity device; 
low cost linear motion indicating system; 
printed circuit; quick plug-in electronic 
timer; hydraulic servo valve and an ex- 
perimential differential transformer kit. 
In Attendance: R. B. Seidel, Pres; W. W. 
Winters, V. P. Sales; J: C. Ash, Asst 
Sales Mer; E. A. Wurster, Sales Super- 
visor; W. B. Parker, Sales Eng; W. D. 


MacGeorge, Dir of Engrg; W. B. Shinn, 
Chief Eng; F. A. Hayn, Prod Eng; R. 
H. Kimber, Asst Adv Mer; A. N. Clark, 
Adv Mer. 


AUTOMATION MAGAZINE 
PENTON PUBLISHING CO. 
1213 W. 3RD ST. 
CLEVELAND 18, OHIO .....csscccees 103 


Exhibiting: Publishing Automation Maga- 
zine. 

In Attendance: Geo. O. Hays, Pres; R. C. 
Jaenke, Exec V. P.; F. G. Steinebach, 
V. P. & Sec’y; F. O. Rice, V. P.; R. W. 
Bolz, Editor; J. C. Keebler, Mgr Editor; 
D. C. Kiefer, Mktg Dir; J. C. Gernhard, 
Cire & Res Mer; S. F. Marino, Prom 
Mer; G. R. Ebersole, Exhibit Mer. 


AUTONETICS 
A DIV. OF NORTH AMERICAN 
AVIATION, INC. 

9150 E. IMPERIAL HWY. 

DOWNEY, CALIF. 


Exhibiting: Recomp; a portable, general 


purpose digital computer for solving 
complicated mathematical, engineering 
or clerical computations in minutes 


that would take mathematicians months 
or years to solve, weights about 200 
pounds and measures a mere six cubic 
feet; ready to work when plugged in, 
the rugged computer operates on less 
current than an electric toaster. 

In Attendance: D. S. Grant, Customer 
Rel Coordinator; R. F. Geiger, Chief 
Appl Eng; D. B. Dufford, Appl Eng; Dan 
Darnell, Chief of Customer Rel. 


AUTRON ENGINEERING INC. 
1254 W. SIXTH ST. 
LOS ANGELES 17, CALIF. ........... 523 


Exhibiting: High speed electro-mechani- 
cal counters; photo-electric equipment 
and controllers; temperature controllers; 
process controllers. 

In Attendance: Robert E. Poole, Jr., 
Mer; Del F. Kahan, Chief Eng; Jack S. 
Burton, Eng. 


Sales 


B & F INSTRUMENTS, INC. 
4732 N. BROAD ST. 
PHILADELPHIA 41, PA. ...... Mase 


Exhibiting: Accelerometers, torque meter 
systems with analog and digital output; 
bridge balance and calibrating units with 
automatic calibration and servo balanc- 
ing; multi-channel strain gage record- 
ing systems with digital read-out. 

In Attendance: Gene Frank, Pres; Clyde 
Stufflebeam, V. P. 


BACHMANN, ERIC R. CO., INC. 
27-11 41ST AVE. 
LONG ISLAND CITY 1, N. Y......... 620 


Exhibiting: Precision gear hobbing ma- 
chine; Swiss type automatic screw ma- 
chine; internal and external precision 
universal grinding machine; high preci- 
sion cutting tools (hobs, thread chasers, 
taps, dies, etc.); high precision thread 
gages; precision centerless grinding ma- 
chine; precision hand turret lathe; preci- 
sion toolroom lathe; layout machine (Co- 
ordinatograph). 

in Attendance: Eric C. Bachmann, Pres; 
Kurt R. Picard, Sales Mgr; Roland P. 
Jotterand, Service Eng; Walter Piltz. 


BAILEY METER CO. 
1050 IVANHOE RD. 


CLEVELAND 10, OHIO ...... .. 1516 
Exhibiting: Analog computing perform- 
ance monitor; Metrotype information 
systems; pneumatic and electric trans- 
mitter; receiver-recorder-controller for 
electric and pneumatic transmission sys- 
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>» exhibitors: 


tems with plug-in, building block receiv- 
ers, retransmitters, integrators, program 
controllers; Heat Prover combustion ana- 
lyzer, oxygen and combustibles analyzer: 
pneumatic control components including, 
computing relay selector station, manual 
loader, positioning relay; Armourtube 
cable. 

In Attendance: P. S. Dickey, Pres; H. M. 
Hammond, V. P. Sales; H. H. Gorrie, 
V. P. Energ: R. D. Junkins, V. P.: W. 
E. Dueringer, Asst Sales Mer; E. B. 
Bossart, Adv Mer; G. L. Harman, Pulp & 
Paper Div Mer; F. H. Fellows, Chem 
Div Mer; R. R. Swain, Iron & Steel Div 
Mer: H. W. Hilker, Ceramics & Non- 
Ferrous Mer. 


BAKER & CO., INC. 
113 ASTOR ST. 
NEWARK 2, N. J. 


Exhibiting: Contacts, new minoxo indi- 
ecator, for measurement of traces of mo- 
lecular oxygen in other gases, new Deoxo 
puridryer for pure, dry, hydrogen. 


BAKER CO., THE 
106 GRANITE ST. 
BIDDEFORD, MAINE ............. ..611 


BALDWIN-LIMA-HAMILTON CORP. 
ELECTRONICS & INSTRUMENTATION 
DIV. 

42 FOURTH AVE. 

WALTHAM, MASS. ........... 1026, 1028 


BARBER-COLMAN CO. 
ELECTRICAL COMPONENTS AND 
SMALL MOTORS DIVISION 
P. O. DRAWER 99 
ROCKFORD, ILL. 


Exhibiting: AC shaded pole motors (sub- 
fractional hp unidirectional, reversible, 
synchronous types with or without reduc- 
tion gearing); dc permanent-magnet 
motors (gearheads, centrifugal blowers, 
radio noise filters optional); 60-cycle 
chopper; resonant relays; ultra-sensitive 
polarized dc relays (null-seeking, mag- 
netic latching, snap-acting, and tran- 
sistorized types); tachometer generators. 
In Attendance: R. J. Gebhardt, Field 
Eng; R. Sandak, Field Eng; J. H. Goethel, 
Field Eng; S. D. Reed, Sales Prom Mer; 
W. F. Tice, Sales Mgr, Electrical Com- 
ponents Div; F. D. Utter, Sales Mer, 
Small Motors Div; B. L. Hitt, Appl Eng, 
Small Motors Div; R. G. Knowles, Appl 
Eng, Electrical Components Div; R. K. 
Warnimont, Appl Eng, Electrical Com- 
ponents Div; T. F. Stone, Appl Eng, 
Electrical Components Div. 


BARBER-COLMAN CO. 

WHEELCO INSTRUMENTS DIV. 
1300 ROCK ST. 
ES, MTs rcs swine ees 1195, 1197 
Exhibiting: Single point ‘8000’’ series 
potentiometer strip chart recorder; con- 
trollers with a variety of automatic reset 
forms and continuous’ standardization 
features; ‘8000’ series recorder with an 
integrator; new ‘4000’ series indicating, 
recording and controlling thermometer; 
**400’’ series indicating controller for elec- 
tric proportioning control with automatic 
reset. 

In Attendance: H. H. Kieckhefer, Sales 
Mer; B. H. Ramthun, Chief Appl Eng; C. 
L. Claeson, Appl Eng; E. Pasch, Appl 
Eng; G. A. Pettit, Appl Eng; J. Mc- 
Cauley, Appl Eng; H. Hoffman, Sales Eng 
Columbus; H. Berger, Sales Mgr Cleve 
Office; W. Bohrer, Sales Eng; R. J. 
Manier, Sales Eng; S. Hanson, Sales Eng 
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Detroit; W. Olson, Sales Eng Buffalo: H. 
Shugars, Sales Pro Coordinator; C. Hol- 
brook, Sales Eng Peh. 


BARNES ENGINEERING CoO. 
30 COMMERCE RD. 


STAMFORD, CONN. ..... 619, 621 


BARTON INSTRUMENT CORP. 
580 MONTEREY PASS RD. 
MONTEREY PARK, CALIF. ..... 942, 944 


Exhibiting: Differential pressure instru- 
ments for measurement of differential 
pressure, liquid level and/or flow, con- 
sisting of: Model 199 meter body, Model 
200 indicator, Model 202 recorder, Model 
211 flow switch, Model 214 transmitter, 
Model 234 flow switch, Model 236 flow 
integrator, Model 237 controller, Model 
224 meter body, Model 226 indicator, 
Model 227 indicator, Model 225 transmit- 
ter, Model 231 recorder, Model 232 flow 
switch, and sample transmitters and con- 
trollers of other instrument manufac- 
turers using Barton Differential Pressure 
Units. 

In Attendance: Barton Jones, Pres; 
Claude B. Nolte, V. P.; Alvah I. Thomp- 
son, V. P. & Sales Mer; William S 
Christian, Asst Sales Mer: James F. 
ticketts, Sales Eng; F. W. Kirk, Sales 
Eng; B. B. Farmer, Sales Eng; Mifflin S. 
Jacobs, Sales Eng: Donald H. Abbott, 
Sales Eng; James Lovill, Sales Eng. 


BECKMAN INSTRUMENTS, INC. 
PROCESS INSTRUMENTS DIV., 
SYSTEMS DIVISION 

2500 FULLERTON RD. 

FULLERTON, CALIF. . .1440 

Exhibiting: Industrial gas chromatograph, 

explosion-proof hygrometer, ratio record- 

ing flow colorimeter, infrared dual ana- 
lyzer, industrial pH meter, industrial data 
processing system. 

In Attendance: J. F. Bishop, Gen Mer 

Systems, Process Insts Div; M. K. How- 

lett, Mgr Process Instruments Div; W. E. 

Rianda, Mktg Mer Systems Div; F. J. 

Scheufele, Sales Mgr Systems Div; 

Frank Newman, Sales Mer Process Inst 

Div; Robert E. Klees, Adv Sales Prom 

Mer Process Inst; L. M. Silva, Dir R&D 

System Div; K. G. Halvorsen, Dir R&D 

Process Inst Div: R. A. St. Onge, Prod 

Line Sales Sup Process Inst; L. R. 

Keenen Regional Sales Mer Systems Div. 


BENDIX AVIATION CORP. 
PACIFIC DIV., N. HOLLYWOOD 
CALIF. 
PIONEER CENTRAL DIV., DAVEN- 
PORT, IOWA 


CINCINNATI DIV., CINCINNATI, 
OHIO 

401 BENDIX DR. 

SOUTH BEND 20, IND. ..... 858, 961, 963 


Exhibiting: Pacific Div: New liquid level 
gauging system, typewriter readout; re- 
mote positioning device for set-point con- 
troller; positive displacement flow digiti- 
zer; transistorized elements for hi-speed 
digital data system. Pioneer Central 
Div: complete ultrasonic cleaning equip- 
ment. Cincinnati Div: electronic vis- 
cometer; 36 standard systems for indi- 
cating & recording & controlling viscos- 
ity; mass spectrameter; nuclear density 
gauge. 

In Attendance: Pacific Div: E. A. Rag- 
land, Head Data Trans Dept; C. E. Ruck- 
stuhl, Eastern Electronics Rep; J. F. 
Stephens, Appl Eng; D. E. Wassall, Head, 
Appl Engrg; Pioneer Central Div: R. W. 
Hancock, Sales Mer; S. E. Thiess, Service 
Mer; Dr. T. A. Bulat, Ultrasonic Appl 
Res; George Lobb, Sales Eng; Cincinnati 
Div: L. E. Rasmussen, Plant Mer; G. E. 
Ronsenbilt, Appl Eng; R. L. Hill, Field 
Eng; R. T. Stoms, Proj Eng. 





BENSON-LEHNER Corp. 
11930 W. OLYMPIC BLvp. 
LOS ANGELES 64, CALi¢r 801 
© peseds & 
Exhibiting: Latest developments ; 
field of record readers, including a ty, 
by-frame film reader, oscillograph 
reader and oscillograph viewer ped 
tor; various graphic display equi 
for use as digital computer OUtDUt equ 
ment; new high speed 16 mm try 
tation camera. = 
In Attendance: Bernard §. Be 
Donald B. Prell, V. P. Appl Ene ee 
Cc Saunders, Eastern Regional 
David R. Webster, Appl Eng; Jam 
Price, Appl Eng; F. G. Lyons, Agel te 
Robert E. Kemp, Appl Eng: 1 § | 
zoyan, Appl Eng. aan 


BIDDLE, JAMES G. co. 
1316 ARCH ST. 
PHILADELPHIA 7, PA, tw 
Exhibiting: Electrical resistance Measy. 
ing test equipment; corong test 
ment; resonant reed oscillators. ream 
frequency meters and techometers; speg 
measuring instruments. 

In Attendance: Konrad Loebl, Sales 
John Pamiletti, Sales Eng; Phillip Seles 
Sales Eng; Stuart Sommer, Ady Mer. 


BISHOP, J. & CO., PLATINUM WoRK 
STAINLESS STEEL PRODUCTS 
DIV. 

PLATINUM METALS Div.,, 
CHEMICALS Div. 
MALVERN, PA. ... 1 


Exhibiting: Sentered metal filters ay 
Unimesh gauze; Therlo glass Sealine 
alloy, (.008 to .625” OD); Carpenter #0 
sulphuric acid resisting stainless st 
(.008 to .625” OD); stainless steel smi 
diameter tube (.008” to 1” OF); capillay 
mechanical, hypodermic and _aireraf 
nickel and nickel alloy tubing, tuba 
fabricated parts; standard laboratey 
apparatus; bimetals, electrodes, fd 
precious metal catalysts, rhodium platy 
tubing and wire; spinneretts 
In Attendance: L. J. Moules, Prod Me 
Platinum Mech; D. E. Lundy, Prod i 
Chem: H. Earl Love, Prod Mar Stainis 
Steel Prod; Tom E. Nichols, Sales Re 
L. Wm. Piercy, Sales Rep; J. Max 
Moran, Sales Rep; Michael Burkus, Sas 
Rep; M. A. Hatch, Adv Mer 


solutions, 


BJ ELECTRONICS 
BORG-WARNER CORP. 
3300 NEWPORT AVE. 


SANTA ANA, CALIF. ... eevee 
Exhibiting: Digital data systems a 
components; featuring the Model S# 


medium speed data handling syste 
vibrotron digital pressure transducis 
miniature magnetic memory drum; shat 
position digitizer; and a new series ¢ 
plug-in component cards for compult 
and data handling systems 

In Attendance: J. R. Harkness, V. Pi 
D. McLendon, Asst Sales Mer; M 
Davis, Asst Chief Eng Systems; ¢ 


Palmer, Chief Digital Prod; Dart 
Pickens, Chief Project Eng De® 
Prod. 


BLACK, SIVALLS & BRYSON, INC. 
15 N. CINCINNATI 
TULSA, OKLA. .....-5-eecrrees 


Exhibiting: Liquid level control -~ 
pressure control system; stam 
and reduced inner valves; diag 
control valves; indicating and not 
cating pressure controllers; diff 
pressure controllers; hi-low 
pilot, low pressure controller, Tia 
transmitter, level controller, ™ 
temperature controller; time cy 
troller with intermitter valve; 


heads. 
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R. H. Wheeler, Works 


e: ; 
(n Attar e Tonkin, Sales Adm. Austin 


o Mer; W. M. McGinnis, 
Lae ee Sve: T. F. Casey, Jr., Reg 
as Ml r; Walter Whetstone, Reg Sales 
a foul Vossler, Reg Sales Mer; Rich- 

F  wik Reg Sales Mgr; Don Lin, Asst 
Set of Eng; A. R. Huse, Mer. Sales 
ue B. Shepherd, Chief Res & Dev 
aS F. McCormick, Asst to Mgr of 
a J. F. Myers, Mgr Safety Head Sales. 
gLONDER- TONGUE LABORATORIES, 


INC. 
¢ ALLING ST. 
WEWARK 2, Ne Je eee ee ee ee rere rere 


witing: Closed circuit television 
Exes: television distribution systems; 
automatic light compensators; television 
amplifiers and converters; video moni- 
tors; field strength meters; co-axial con- 


nectors; and impedance matching net- 


works. 
in Attendance: Joseph H. Gibbs, Asst 
Sales Mer; Robert L. McKiernan, Sales 


Eng. 


BLUE M ELECTRIC CO. 
198TH & CHATHAM ST. 
BLUE ISLAND, ILL. ...........---- 1607 


Exhibiting: Manufacturers and designers 
of electric ovens, furnaces, water and oil 
baths, environmental cabinets; related 
temperature controlled equipment for 
laboratory, pilot plant, and production; 
standard units from less than 1 cubic 
foot to 96 cubic feet; temperature range 
from 32°F. to 2850°F. 

In Attendance: A. Lazzara, V. P.; J. A. 
Lawler, Chief Eng; P. Lazzara, Pres; R. 
J. Zelus, Asst Sales Mgr. 


BOURNS LABS., INC. 
6185 MAGNOLIA AVE. 
RIVERSIDE, CALIF. ............- .. -601 


Exhibiting: Complete line of precision 
potentiometer instruments including lin- 
ear motion, pressure transducers and ac- 
celerometers; complete line of subminia- 
ture lead screw actuated potentiometers 
featuring a new commercial line. 

In Attendance: E. J. Goeppinger, Sales 
Mgr; M. M. Musselman, Sales Eng; D. P. 
Vaughan, Sales Mer; D. M. Marks, Sales 
Eng. 


BRIDGEPORT THERMOSTAT DIV. 
ROBERTSHAW-FULTON 
CONTROLS CO. 

155 HILL ST. 

MILFORD, CONN. ............ 1354, 1356 


Exhibiting: Metal bellows and bellows 
assemblies; valves; switches and control 
devices. 


In Attendance: Carl F. Ahlheim, Sales 
Mer; J. W. Andrews, Asst Sales Mer; 
D. L. Morgan, Chief Eng; E. P. Cumming, 
Asst Chief Eng; D. H. Overhiser, Sales 
Eng; J. R. Kaeser, Sales Eng: V. K. 
Van Allen, Sales Eng; J. F. Mayne, Asst 
Sales Mer. 


BRISTOL co., THE 
WATERBURY 20, CONN. ...918 thru 930 
Exhibiting: New electronic transmission 
system, with differential transformer and 
miniature receivers and indicators; new 
—t computer for compensating flow 
iY logging; new Dynamaster electronic 
on eerter: new Dynamaster high 
rama recorder and 2-pen recording po- 
Me meter; new Metagraphic pneumatic 
pert and recording receivers; Syn- 
bah aad chopper for 0-1800 cps in dry 
pas may high speed relays; Metagraphic 
pee agent pneumatic controllers; 
ery r telemetering systems; Dyna- 
- electronic indicating and record- 
potentiometers and bridges; complete 
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line of socket screw products down to 
0.060”. 

In Attendance: W. H. Faeth, Pres; H. E. 
Beane, V. P.; F. W. Borchers, Gen Sales 
Mer; W. D. McCrea; Chief Eng; E. 


Nuber, Field Sales Mgr; W. D. Calvert, 
Sales Mer Aircraft Dept; P. B. McSherry, 
Sales Mgr Socket Screw Div; W. C. 
Juram, Cleve Dist Mgr; S. E. Gewin, 
Chicago Dist Mgr; L. B. Lumpkin, Pgh 
Dist Mer; L. E. Mustard, Phila Dist 
Mer; H. R. Bristol, N Y Dist Mgr; D. C. 
Sanford, Appl Eng Dept Mgr; W. E. 
Rufleth, Telemetering System Appl Mer; 
K. R. Neale, Electronic Prod Appl Mer; 
B. C. Joyce, Appl Eng; K. P. Pfrimmer, 
Appl Eng; G. P. Lonergan, Sales Pro 
Mer. 


BRODIE, RALPH N. CO. 
ALVARADO & W. 137TH AVE. 
SAN LEANDRO, CALIF. ............ 1198 


BROOKS ROTAMETER Co. 
P. O. BOX 432 
LAMBDOALE, PA. wceccccccccess 1654, 1658 


Exhibiting: Rotameter flow measurement 
instrument and accessories featuring new 
interchangeable transmitters—pneumatic, 
electric, alarm; new standardized, pre- 
dictable metering floats; new precision 
pressure formed metal metering tubes 
for armored rotameters; Peristaltic pump 
for low flow control; positive displace- 
ment meter. 

In Attendance: Douglas N. Brooks, Pres; 
Nelson S. Brooks, V. P. in Chg Mfg; 
Henry F. Lorence, Adv Mgr; John T. 
Aldrich, Jr., Asst Sales Mgr; Seymour 
Blechman, Exec V. P. in chg Sales; 
William S. Ernest, Prod Dev Eng; Robert 
F. Gilman, Purchasing Agent; A. R. 
Hughes, Sales Eng; John L. Friling, Sales 
Eng. 


BRUSH ELECTRONICS CO. 
3405 PERKINS AVE. 
CLEVELAND 14, OHIO ....... 1234, 1236 


Exhibiting: Direct writing oscillographs, 
amplifiers, sound and vibration measur- 
ing instruments. 

In Attendance: C. B. Hoffman, V. P. 
Sales; M. R. Eastin, Gen Sales Mer; N. 
R. Klivans, Asst Gen Sales Mgr; D. E. 
Pierce, Mgr Instruments Dept; J. W. 
Day, Jr., Supervisor Acoustic Instrument 


Sec; J. H. Weber, Sales Eng; A. R. 
Caleb, Sales Eng; A. J. Morris, Sales 
Eng; Pieter Holtkamp, Sales Eng. 
BUDD CO., THE 

PHILADELPHIA, PA. ...1126, 1128 
BUFFALO METER CoO. 

2917 MAIN ST. 

BUFFALO 14, N. Y. . ....1010, 1012 


Exhibiting: Liquid meters, single-piston 
volumetric type for chemical solutions, 
oils, solvents, cold water, hot water and 
other liquids; display will feature the 
metering of all liquids with one type of 
meter, as well as the Niagara Electri- 
volume metering system for automatic 
batch measuring; and Niagara stainless 
steel chemical meters. 

in Attendance: Herbert F. Barrett, Sales 
Mer; William G. Carter, Asst Sales Mer. 


BURGESS BATTERY CO. 
FOOT OF EXCHANGE 
PREEPORT, Ub. .nccccccccccccvcccns 811 


Exhibiting: Complete line of dry batter- 
ies, reserve power units; new miniature 
and subminiature batteries for transistor 
applications; a new complete line of high 
voltage batteries; complete line of port- 
able lights (dry battery operated)). 

In Attendance: T. F. Hrubecky, Sales 
Eng; W. F. Gallagher, Sales Eng; R. N. 


Clock, Battery 


Edgar, Sales Rep; R. C. 
Design Chief. 


BURGESS-MANNING CO. 

PENN INSTRUMENTS DIV. 
4110 HAVERFORD AVE. 
PHILADELPHIA 4, PA. satiric 


Exhibiting: Electronic flow meters, vari- 
able area flow meter, open flow nozzle 
with integral electric transmitter (re- 
quiring no stilling wells); primary de- 


vices, including fabricated venturis and 
flow nozzles. 

In Attendance: R. A. McQuade, Sales 
Mer; E. N. Bulger, Sales Eng; J. M. 
Floeck, Sales Eng; W. L. Applegate, 
Sales Eng; F. L. Sommer, Sales Eng; 


S. P. Saunders, Sales Eng; H. C. Fitz- 
patrick, Sales Eng; D. W. Day, V. P.; 
R. J. Medkeff, Eng; Steve Madje, Eng. 


BURLING INSTRUMENT CoO., INC. 
16 RIVER RD. 
CHATHAM, N. J. 


Exhibiting: Temperature controls for 
electric operation; pneumatic tempera- 
ture controls; thermostats; couple-switch 
for combination thermocouple and differ- 
ential-expansion operation; safety alarms 
and cut-outs. 

In Attendance: Herbert S. Burling, Pres; 
Sherman Burling, Sales Mer. 


CAMBRIDGE INSTRUMENT CoO., INC. 
3732 GRAND CENTRAL TERM. 


NEW YORK 17, N. Y. 807, 809 


Exhibiting: Surface pyrometers; moisture 
indicators; Aero mixture indicators; ex- 


haust gas testers: gas indicators; dis- 
solved oxygen-hydrogen recorder; pH 


meters; fabric permeameters; Linde- 
mann-Ryerson Electrometer; pocket dosi- 
meters, various galvanometers; educa- 
tional cardioscope; and _ electrocardio- 
graphs. 

In Attendance: W. H. Jefferson, V. P.; 
Carl T. Kruse, Sec’y; A. T. Frieling, 
Sales Eng; H. O. Nielsen, Mer Cleveland 
Office. 


CASE INSTITUTE OF TECHNOLOGY 
MAIN EXHIBIT HALL 


CASH, A. W. CO. 
SUBSIDIARY — CASH STANDARD 
STACON CORP. 

P. O. BOX 551 

DECATUR, ILL. 


Exhibiting: Automatic pressure reducing 
and regulating valves; pneumatic control- 
lers; diaphragm control valves and com- 
ponents for positioning control system; 
and temperature regulators. 

In Attendance: R. D. Hiser, Sales Mar; 
H. M. Kirkby, Dir of Mktg; J. A. Wied- 
mann, Chief Eng Gen Products; G. 8. 
Hale, Eng Asst to Gen Mer. 


CENTURY ELECTRONICS & 
INSTRUMENTS, INC. 

1333 N. UTICA 

TULSA 10, OKLA. 


Exhibiting: Model 420 electrograph; 
Model 408 and 409 oscillograph; Model 210 
galvanometers, Model 508 carrier ampli- 
fier; Model 508 integrating amplifier; 
Model 808 oscillator power supply; Model 
20 visual monitor. 

In Attendance: T. J. Ray, Jr., V. P. Sales; 
R. A. Broding, V. P. Eng; J. H. Black, 
Sales Mgr; J. O. Robertson, Field Service 
Eng; R. C. Ryan, Field Service Eng. 


.1190, 1192 


CHEMIQUIP CO. 
460 W. BROADWAY 
NEW VORK 12, Ne. Vo coccccccccvvees 1214 


Exhibiting: Pressure snubbers (pulsation 
dampers) to protect pressure sensitive 
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>» exhibitors: 


instruments against line induced surges 
or pulsation; variety of sizes and styles, 
including special designs for aircraft in- 
struments and for pressures up to 60,000 
psi; mercury traps, to prevent loss of 
mercury from mercury type instruments, 
to dampen surges and prevent incorrect 
readings. 

In Attendance: Julian A. Lipman, Gen 
Mer; Manley R. Sichel, Sales Mer; Sylvia 
S. Lipman, Adv. 


CLARE, C. P. & CO. 

3101 W. PRATT BLVD. 
EG, TOs, . Co Se savieccw teens 
Exhibiting: Relays; lever keys; spring 
driven switches; mercury wetted relays. 
In Attendance: F. J. Wilmot, Asst Sales 
Mer; J. W. Concogh, N Y Div Sales Mer; 
W. F. Bich, Central Div Sales Mer; A. 
L. Baehr, Baehr, Greenleaf & Assoc; 
Clint Greenleaf, Baehr, Greenleaf & 
Assoc; Eldon Miller, Baehr, Greenleaf & 
Assoc; J. C. Olsen, Baehr, Greenleaf & 


Assoc; Bruce Fisher, Baehr, Greenleaf 
& Assoc. 

CLARY CORP. 

408 JUNIPERO ST. 

a eee ee 425 


Exhibiting: Parallel data printers; serial 
data printers; Model 1960 scanning print- 
er; Model 701 tape perforator; tape- 
controlled programmer; central data-log- 
ging printer; Model 1928 time-data 
printer. 

In Attendance: B. F. Kuhne, Eng; R. E. 
Loudon, Eng; J. N. Smith, Sales Eng; 
W. R. Beall, Mer Eng Sales. 


COLEMAN ENGINEERING CoO., INC. 
6040 W. JEFFERSON BLVD. 
LOS ANGELES 16, CALIF. 


Exhibiting: Data reduction devices and 
analog to digital converters, shaft rota- 
tion; decimal 3, 4, 5 and 6 decade; binary 
10 and 15 bit; and binary coded decimal. 
Digital systems; digital printout systems, 
card punch and tape perforating systems, 
voltage to digital equipment. 

In Attendance: Allen J. Edwards, Std 
Prod Mgr; Paul Hubay, Customer Rel; 
Bill Martin, Customer Rel; J. Eikelman, 
Eng; R. Knox, Eng; G. Johnson, Eng; J. 
Albeck, Eng; J. Thomson, Dir of Custom- 
er Rel. 


COLVIN LABS., INC. 
364 GLENWOOD AVE. 
EAST ORANGE, N. J. 


Exhibiting: Pressure and rectilinear 
transducers; altitude, airspeed and water- 
speed transducers and special pressure 
instruments. 

In Attendance: Edward C. Kehoe, Sales 
Mer; Robert E. Sollmann, Chief Eng. 


COMMERCIAL RESEARCH DIV. 
GEORGE L. NANKERVIS CoO. 
15300 FULLERTON AVE. 


DETROIT 27, MICH. . 626, 628 


Exhibiting: Flowmeters; calibrating 
stands; digital indicators. 

In Attendance: Roger A. Merritt, Sales 
Mer; Robert L. Yung, Sales Eng; John 
G. Lewis, Jr., Chief Eng CRD. 
COMPUTER CONTROL CO., INC. 

92 BROAD ST. 

Wee! BF, MEASS. bon. ccccccects 113 
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“PASADENA, CALIF. 


Exhibiting: Transistorized digital plug-in 
packages for computation, automatic 
control, data processing, etc., and related 
digital products and _ services; special 
purpose digital systems, mathematical 
analysis, programming and coding, and 
machine computation. 

In Attendance: William Wolfson, 
Eng; Seymour Yalen, Staff Eng. 


Staff 


COMPUTER-MEASUREMENTS CORP. 
5528 VINELAND AVE. 
N. HOLLYWOOD, CALIF. 


Exhibiting: Digital printer; remote preset 
controllers; 1 msec time interval meter; 
1 me frequency-period counter; universal 
counter-timers; frequency counters; digi- 
tal flow indicators; electronic tachome- 
ters; preset counter-controllers; totaliz- 
ing counters; low power decade counting 
units. 

In Attendance: R. E. Lovejoy, Dir of 
Res; J. L. Cassingham, V. P.; J. K. Ron- 
dou, Sales Mer; H. E. Phelps, Eng. 


CONOFLOW CORP. 
SUB. OF WALWORTH CO. 
2100 ARCH ST. 
PHILADELPHIA 3S, PA. .nccccccccess 1455 


Exhibiting: New all-electric actuator 
with magnetic amplifier; redesigned pres- 
sure transmitter; new “S” valve line with 
cylinder actuators; regular line of con- 
trol valves; saunders valves; cylinder 
actuators; current controllers, complete 
regulator line including filter-regulators, 
precision regulators, air filters, vacuum 
regulators, fixed differential regulators, 
ratio relays, purge assemblies, and re- 
mote manual control panels. 

In Attendance: J. C. Koch, V. P. & Gen 
Mer; W. H. Brand, V. P. Engrg & Res; 
J. R. Simpson, Sales Mer; A. J. Hanssen, 
Chief Eng; J. B. Madison, Mgr Mkt Dev; 
Cc. P. Boyd, N Y Dist Sales Mer; H. J. 
Hartz, Phila Dist Sales Mer; E. F. 
Holben, Appl Eng; R. W. Stanton, Adv 
Mer. 


CONRAD SPRING CO., THE 
3434 BEEKMAN ST. 
CINCINNATI 23, OHIO 


Exhibiting: Small mechanical springs and 
wire forms; compression, extension and 
torsion springs; flat and round wire 
forms. 

In Attendance: Milton H. Dammel, Pres; 
John D. Hair, Jr., V. P. in charge of 
Sales. 


CONSOLIDATED ELECTRODYNAMICS 
CORP. 
300 N. SIERRA MADRE VILLA 


Exhibiting: New magnetic tape recorder- 
reproducer system for analog, PDM and 
FM signals; new air dead-weight tester 
for calibrating any pressure device; new 
recording oscillograph for high-altitude 
high-temperature flight test; laboratory 
and process chromatographs; laboratory 
and process moisture monitors; several 
types of vacuum gauges; the HYGE 
shock tester; a line of transducers; and 
high-performance galvanometers. 

In Attendance: W. F. Johnson, Dir of 
Sales; C. C. Snider, Sales Mgr; K. Neal, 
Western Reg Mer; F. G. McGavock, 
Trade Rel Mer; R. Mawson, Sales Mer 
Trans Div; E. Hadady, Sales Mer Data 
Tape Div; F. Chase, Sales Mer E. I. Div; 
W. Hawkins, Sales Mgr Glendale Div; 


H. Burke, Dir Systems Div; F. Davis, 
Mer Technical Services. 
CONTINENTAL EQUIPMENT CO. 

200 MAIN ST. 

ee gs ee re 1108 


Exhibiting: Butterfly control valves; rub- 





ber seated 


' shut-off valy 
ring-sealed valves. 


es; Continenyy 
In Attendance: A. M. Ca 

D. Hantz, Exec V. P.: ¢ a Preg: 
M. H. Prestia, Eng; E. M. Ww ’ 
T. W. Pangburn, Eng; Ww. iat, Bay 
Adv. 2 Hartmay, 


CONTROL ENGINEERING Mag 

A McGRAW-HILL PuBL| 
330 W. 42ND ST. CATION 
NEW YORK 36, N. Y. ....1626, 1628, 


Exhibiting: Technical Publication: 

torial material; market research daty 
In Attendance: W. W. Garey Pub; W 
Vannah, Editor; R. M. H. Berg - 
Mer; B. K. Ledgerwood, Mer ee 


CONTROL PANEL Corp. 
517 W. MONROE ST. 
CHICAGO 6, ILL. «Ww. 


COUNTER AND CONTROL corp. 
5225 W. ELECTRIC AVE, 
MILWAUKEE 19, WIS... gy 


Exhibiting: Adjustable, repeat cycle gp. 
cuit controllers; switching action 
be predetermined with respect to either 
a “count” or ‘‘time’’ base; fully automa 
recycling without lag between cycles @ 
cumulative error, regardless of spe) 
models range from simple, single poy 
settings to those for complex, mui. 
point switching requirements. 

In Attendance: Harold J. Geder, Pres} 
Gen Mgr; John W. Brown, Prod Mgr, 


CRAMER CONTROLS CORP. 
CENTERBROOK, CONN. ...........@ 


Exhibiting: Interval timers, time dey 
relays, automatic reset timers, synch 
nous timing motors, time totalizers, mij 
ature DC motors, cycling timers, runnig 
time meters, pulse timers, circuit » 
closing relays, percentage timers, he 
metically sealed timers, electrical sty 
clocks, program timers and chart div 
motors. 

In Attendance: P. F. Brophy, Pres; L? 
Carpenter, Sales Mgr; J. E. Coppage 
Adv Mgr; D. Newcomb, Sales Eng. 


CRAWFORD FITTING CO. 
884 E. 140TH ST. 
CLEVELAND 10, OHIO ...........:1ft 


Exhibiting: Swagelok tube fitting: 
Swagelok quick connect fittings; Swat 
lok danger signal bull plugs; Swageli 
to socket weld fittings; Swagelok to tt 
weld fittings; socket weld fittings; 0-S# 
male connectors; O-Seal adapters; 6% 
thread lubricants (antiseize compoutl 
for the prevention of galling of threai# 
parts. 

In Attendance: Fred A. Lennon, Prt 
A. P. Lennon, Treas; E. E. Alton, Ge 
Mer: Durell P. Haag, Sales Mer; ¥/ 
Tobbe, Asst to the Pres; E. J. Zahurane 
Supt; E. G. Wennerstrom, Chief Eng; 
F. Kerner, Purchasing Agent; E. J. Cal 
Chief Dev Eng; Z. Szohatsky, Eng; DP 
Shea, Adv Mer. 


CRESCENT ENGRG. & RES. CO. 
11632 McBEAN ST. 


EL MONTE, CALIF. .....-+°°:: 1463, #8 

CRESCENT INSULATED WIRE AND 
CABLE CO. 

319 N. OLDEN AVE. Ps 


TRENTON 5, N. Je once eee reee 


Exhibitin: Instrument and control tubiat 
of the customer’s choice opiraly oe 
into long length assemblies W 


echanist 


thoroughly protected against ™ 
and corrosive injury; corrosion nae 
copper and aluminum single tu 
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ry ttendance 
Zoneyman, Eng; R. F. Stothart, Sales. 


: E. L. Robinson, V. P> Ee 


quRTiss-WRIGHT CORP. 
RESEARCH DIV. 
QUEHANNA, PA. «-2200000eeeeeeeeees 


iting: Thermocolor temperature in- 
Exiing pigments for application to al- 
most any surface to measure tempera- 
tures in the 104° — 2912° F. range; spe- 
cific pigments may change color up to 
t successive temperatures 


times a 
pe readable isothermal patterns; 


rature indicating crayons measure 
temperatures by color change in the 
149° — 1238° F. range. 
in Attendance: Edward J. Kerzner, Sales 
Rep; Joseph Slavin, Sales Rep; James 


Thomas, Mkt Analyst. 


cYCLEDYNAMICS INC. 
125 W. DAVISON AVE. 
DETROIT 23, MICH. ............. 728-730 


DAGE TELEVISION DIV. 
THOMPSON PRODUCTS, INC. 
Ww. TENTH ST. 


MICHIGAN CITY, IND. . 106 


Exhibiting: Closed circuit television 


equipment. 


DAHL, GEORGE W. CO., INC. 
TUPELO ST. 
EE ics desing we pws 09. 00 6 8 1562 


Exhibiting: Miniaturized hand and dia- 
phragm operated valves and manifolds, 
packed or packless, for wide ranges of 
pressure and temperature and corrosive 
applications. 

In Attendance: George W. Dahl, Pres: 
Thomas F. Matheson, Gen Mer; Ernest 
C. Gooding, Chief Eng; Williams Getchell, 
Draftsman; Richard S Slawson, Sales. 


DANNEMILLER, J. R. ASSOC., INC. 
3955 LEE RD. 
CLEVELAND 28, OHIO ....... a2. ae 


Exhibiting: Arbitrary function generators 
by Alabama Automation Corp.; DC power 
supplies by Dressen-Barnes Corp.; oscil- 
loscopes by Allen B. Du Mont Labs. ; 
synchros, control motors, motor driven 
induction generators by Tansicoil Corp.; 
also representing: Berkeley Div. of Beck- 
man Instruments, Offner Electronics, 
Inc, Southwestern Industrial Electronics. 
In Attendance: J. R. Dannemiller: E. J. 
Wolf, Sales Eng Cleve: B. Frankel, Sales 
Eng Cleve; J. McKee, Sales Eng Detroit: 
K. Gregersen, Sales Eng Dayton; Bill 
Jaeger, Mktg Mgr; Al Purcell, Dressen 
Barnes Corp; Bo Jamison, Allen B. Du 
Mont Labs. 


DATEX DIVISION 


G. M. GIANNINI & CO., INC. 
1307 S. MYRTLE srT. 


MONROVIA, ED vain ann 64 ¢ 1359, 1361 

DAVIDSON MFG. co. 

2223 RAMONA BLVD. 

Ww. COVINA, pl 1405 

ee Automatic auto collimator, 

me nterferometer, alignment tele- 

DAVIES LABS. Div. 

MINNEAPOLIS. HONEYWELL 
REGULATOR co. 

10721 HANNA ST. 

BELTSVILLE, (a 901 


AVIS INSTRUMENTS 
7 HALLECK sr. 





September 1957 


NEWARK 2, N. J. 


Exhibiting: Portable and continuous gas 
analysis instruments for the detection, 
control and measurement of: combustible 
gases and vapors; toxic gases and vapors 
in low concentrations; oxygen in low con- 
centrations; gases and vapors by means 
of thermal conductivity. 

In Attendance: F. Taylor, Jr., V. P.; C. 
Devrishian, Eng; M. J. Schaeffer, Eng; 
C. McCherry, Service Mer. 


DAYSTROM INCORPORATED 
430 MOUNTAIN AVENUE 
MURRAY HILL, N. J. 
1556, 1640 thru 1650 


Exhibiting: New Controlonics® equip- 
ment by Weston Instruments and Day- 
strom Systems. Avionics equipment by 


Daystrom Avionics group Daystrom 
Instruments, Daystrom Transicoil, and 
Daystrom Pacific. Heathkits by Day- 
strom. 


DECHEMA, DEUTSCHE GESELL- 
SCHAFT FUR CHEMISCHES 
APPARATEWESEN 

RHEINGAU-ALLEE 25 

FRANKFURT/MAIN, WESTERN 
GERMANY ....Main Exhibit Hall 


Exhibiting: Information about ACHEMA 
1958, 12th Chemical Engineering Exhibi- 
tion and Congress. 

In Attendance: Helmut 
Phys M.Sc. 


Fischbeck, Dipl 


DECKER AVIATION CORP. 
1361 FRANKFORD AVE. 


PHILADELPHIA 25, PA. 1111 


Exhibiting: Electronic measuring instru- 
ments; dynamic balancing equipment; 
rocket and missile instrumentation; air- 
craft instrument test equipment: medical 
instrumentation; electronic measuring in- 
struments (pressure measurement, di- 
mensional gauging, etc.) 

In Attendance: Martin M. Decker, Pres; 
Theodore Kaslow, V. P. Eng: Thomas 
W. Spirito, V. P. & Gen Mer; William 
J. O'Neill, Chief Eng; Herbert A. Bruzel, 
Industrial Design. 


DERBYSHIRE, F. W., INC. 
157 HIGH ST. 
WALTHAM 54, MASS. ...............418 


Exhibiting: Derbyshire Precision lathes, 
chucks and attachments 


In Attendance: Shaw B. Smith, V. P. 


DEZURIK CORP. 


SARTELL, MINN. ......... 503 


Exhibiting: A completely new air actua- 
tor for our valves; the operator is made 
of cast aluminum and includes such fea- 
tures as a built-in positioner, a totally 
enclosed operator, and an O-ring piston 
seal, position indication and a provision 
for manual operation. 

In Attendance: Richard E. Rodefer, Sales 
Eng. 


DIALIGHT CORP. 
69 STEWART AVE. 
BROOKLYN S37, N. V. .....-.ccceee- 1133 


Exhibiting: Sub-miniature pilot lights, 
grounded and insulated; edge lighted as- 
semblies; neon and incandescent types; 
oiltight assemblies for heavy duty indus- 
trial application; mechanical and polaroid 
dimmer assemblies. 

In Attendance: R. 
Greene, Sales; J. 


E. Greene, V. P.; M. 
King, Sales. 


DIEHL MANUFACTURING CO. 
SOMERVILLE, HH. cd. ... ccc c ccc cece 1469 


Exhibiting: Servomotors AC and DC, 1 
watt to 750 watts; tachometers; re- 
solvers; phase-shifters. 

In Attendance: W. B. Hunter, Sales Mer 
Special Apparatus; J. C. Ike, Sales Eng; 
J. E. Haney, Sales Eng; J. W. Momberg, 
Prin Eng. 


DIXON, WILLIAM, INC. 
32-42 E. KINNEY ST. 
NEWARK 1, N. J. 


Exhibiting: Fine tools and supplies espe- 
cially selected for instrument manufac- 
ture and maintenance, including tweez- 
ers, pliers, gauges, pin vises, burs, 
prushes, Glardon genuine swiss files, 
sharpening stones, felts, motors, solder- 
ing supplies, reamers, magnifiers, screw- 
drivers, shears, rolling mills, and Derby- 
shire precision lathes 


In Attendance: Samuel D. Howart, Asai 
Sales Mer; Michael J. Pesce, Sales Rep; 
Edward T. Sayre, Midwestern Sales Rep; 
Shaw B. Smith, V. P., F. W. Derbyshire 
Inc. 


DRIVER, WILBUR B., CO. 
1875 McCARTER HWY. 
NEWARK 4, MN. do nccccesccens tee Oy 


Exhibiting: Precision alloys for elec 
tronic, electrical, mechanical and chemi- 
cal applications in wire, rod and strip, 
including carbonized grid wires for vacu- 
um tubes and heat treatable high cobalt 
spring alloy that is non-magnetic, non- 
corrosive. 

in Attendance: N. P. Norlie, V. P. Sales; 
H. J. Baker, Dist Sales Mer; W. B. Ford, 
Salesman: J. A. Powers, Salesman; H. J. 
Hahn, Chief Eng; C. A. Behre, Adv. 


DRIVER-HARRIS CO. 
201 MIDDLESEX ST. 
HARRISON, N. J. 


Exhibiting: Resistor and potentiometer 
alloys down to .0045” diameter, both bare 
and enameled; new thermocouple having 
excellent characteristics in reducing or 
oxidizing atmospheres. 


in Attendance: E. Shuttleworth, Asst V. 
P.: Paul Smith, Asst Sales Mer; L. V. 
Prior, Mer Cleveland Office; W. V. Draz- 
dik, Sales Eng; J. W. Hannan, Mer Chi- 
cago Office; R. J. Pastine, Mgr Louis- 
ville Offce: M. P. Leimbach, Sales Eng. 


DU PONT DE NEMOURS, E. I. & CO., 
INC. 
1007 MARKET ST. 
1219 


WILMINGTON 98, DELA. 


Exhibiting: Lino-Writ 1, Lino-Writ 2, 
Lino-Writ 3, Lino-Writ 4; Du Pont’s 
complete line of Oscillographic Recording 
Papers. 

In Attendance: W. D. 
Mer. 


Baker, Dist Sales 


DURANT MFG. CO. 
1929 N. BUFFUM ST. 


MILWAUKEE 1, WIS. ... 1372 


Exhibiting: Digital read-out counters for 


tracking, radar, navigation, computers 
and gauging instruments; 96 models 
digital meters; electric counters for 


photo-electric and remote counting, key 
reset, front reset, add & subtract, panel 
units; predetermined program counters 
for missile tracking, navigation, machine 
control, multiple predetermined totals in 
sequence. 


In Attendance: J. K. McGinley, Reg Sales 
Mer; R. B. Winkler, V. P.; R. R. Dupont, 
Wis Field Eng; W. T. Giesting, Cin- 
cinnati Dist Mer; K. W. Wood, Chicago 
Dist Mer; John Owen, Detroit Dist Mgr; 
Jim Black, Cleve Rep; Bill Good, Buffalo 


Rep. 
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> exhibitors: 


DWYER, F. W. MFG. CO. 
P. O. BOX 373 
MICHIGAN CITY, IND. 


Exhibiting: Low pressure gages; pressure 
actuated switches; inclined and vertical 
manometers; pitot tubes; flowmeters; 
wind speed indicators; combustion test- 
ing instruments. 

In Attendance: J. G. Dwyer, V. P.; P. W. 
Dwyer, Sec.-Treas. 


DYNAC, INC. 
395 PAGE MILL RD. 


Pe ee Oy CO PNEEP 0 oc einige « 0.0.50 « 1197 
DYNAMIC GEAR CO., INC. 

20 MERRICK RD. 

Tes Es Ve. ccc rccececepesy en 411 


Exhibiting: Precision stock gears, 20 to 
300 teeth: anti-backlash gears; slip- 
clutches; differentials. 

In Attendance: Thomas J. Smith, Sales 
Mer; Tony March, Sales; W. A. Wiegand, 
Pres. 


DYNAMICS RESEARCH ASSOC. 
DIVISION OF UNIVERSAL MATCH 


CORP. 
400 PAUL AVE. 
A er re eer 1604 
Exhibiting: Magnetic amplifiers, opera- 
tional type; magnetic amplifiers, servo 


amplifiers; magnetic power supplies. 

In Attendance: Robert G. Bryson, Sales 
Mer; Robert Cockrell, Div. Mgr; Alfred 
Cc. Block, Gen Mer. 


EAGLE SIGNAL CORP. 
202 20TH ST. 
ee Pre are 706 


Exhibiting: Impulse counters, 400 & 1000 
count; add-subtract counters, 100 count; 
reset timers, micrometer dial; multiple 
circuit reset timers; repeat cycle timers; 
step switches; electronic timers. 

In Attendance: Edward F. Havey, Sales 
Mer. 


EASTMAN KODAK CoO. 
343 STATE ST. 
ROCHESTER 4, N. Y. ......... 1021, 1023 


Exhibiting: Linagraph papers and films; 
optical comparators, spectroscopic mate- 
rials; high speed camera. 

In Attendance: A. E. McCoy, Sales; J. 
McMaster, Sales; E. H. Cann, Sales; M. 
Haefele, Sales; R. Lohrbach, Sales; W. F. 
Swann, Sales; J. H. Niemeyer, Sales; C. 
J. Fehrenbach, Sales. 


EDER INSTRUMENT CO., INC. 
2293 N. CLYBOURN AVE. 
ereeeee Ty TEE. Aas... civliecsccosec 1333 


Exhibiting: Internal, visual optical in- 
spection equipment, illuminated; optical 
inspectroscopes; blind hole _ inspectro- 
scopes; magnets, magnifiers. 

In Attendance: L. Streifeneder, Pres; A. 
C. Graf, Charge of Sales. 


EDIN CO., INC. 
207 MAIN ST. 
WORCESTER 8, MASS. .............. 310 


Exhibiting: Modular recording system; 


DC amplifiers; consolette recording sys- 
tems; spectrum analyzer; carrier ampli- 
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_nunciator, 


fiers, portable recording systems. 


In Attendance: Alan S. Goldman, Gen 
Sales Mer; Raymond L. Provencher, Ind 
Sales Mer; Roland R. Gates, Prod Mer. 


EDISON, THOMAS A. INDUSTRIES 
INSTRUMENT DIV., McGRAW- 
EDISON CoO. 

50 LAKESIDE AVE. 

WEST GrAmMee, WN. Jd. ...........-.. 1 


Exhibiting: Temperature monitoring sys- 
tems; resistance temperature detectors; 
pressure transmitter and indicator; servo 
motors; synchros; magnetic heads; air- 
craft fire detection systems; time delay 
relays; sensitive relays; thermostats. 

In Attendance: Victor W. Rose, Adv 
Mer; George V. Boselli, Asst to Gen Sales 
Mer; Jacob Reichert, Sales Eng; H. E. 
Van Cleef, Jr., Dist Sales Mgr; George 
Bindwald, Gen Sales & Service Mer; 
Henry DeRosa, Sales Mer Plant 33 
John J. Dietz, Chief Eng. 


ELECTRIC AUTO-LITE CO., THE 
1201 CHAMPLAIN ST. 

TE Dp. CPE vo da damtesddacett.é 
Exhibiting: Dial indicating remote and 
direct reading thermometers; recording 
thermometers; recording compound 
gauges; recording pressure gauges; re- 
cording vacuum gauges; new model 2200 
Auto-Lite electric graph line recorder, 
ink not required, uses a sensitized chart 
paper with graph line drawn electrically. 
In Attendance: L. B. Murphy, Sales Mer; 
Thomas Murchie, Sales Supervisor; R. R. 
Hopkins, Sales Supervisor; Leo Kubiak, 
Sales Rep; C. A. Deguez, Mgr Avia Bat- 
tery Sales. 


ELECTRO DATA DIVISION OF 
BURROUGHS CORP. 

ELECTRONIC TUBE DIVISION OF 
BURROUGHS CORP. 

460 SIERRA MADRE VILLA 

PASADENA, CALIF. ....1404, 1406, 1408 


In Attendance: Alan Reade, Dist Mer; 
George Kalb, Sales Rep; Leonard Kreu- 
ter, Sales Tech Rep; James Thorpe, Field 
Eng; Herb Fuhrmann, Trade Show Mgr; 


John Gilmour, Component Sales Rep; 
Arthur B. Shesser, Sales Mer; Carl 
Porter, Appl Eng. 

ELECTRO DEVICES, INC. 

4025 EASTON AVE. 

ic I ES, oo bn ese eek seases anes 521 


Exhibiting: Complete sequence type an- 
automatically picks out and 
indicates trip out sequence of interlocked 
equipment shut down; illuminated win- 
dow annunciator, uses plug-in solenoid 
operated sealed mercury switches; sole- 
noid actuated unit annunciator, operated 
from N/C and N/O field contacts. 


In Attendance: Warren S. Spielman, 
Pres; Theo. H. Gluck, Sales Mer. 


ELECTRO PRODUCTS LABS., INC. 
4501 N. RAVENSWOOD AVE. 
CHIGAGO 40, TELL. ... cisvvicss Javwids oie 608 


Exhibiting: Transducers for detecting 
metals; used in automation for control, 
counting speed position, and displace- 
ment measurements. 


In Attendance: Richard C. Crossley, Pres 


& Sales Mer; Lloyd A. Thacher, Asst 
Sales Mgr; Dave Elam, Chief Eng. 
ELECTRO-PULSE, INC. 

11861 TEALE ST. 

UE GREW Vo, CRE s cc ccecceccses 856 
Exhibiting: Pulse generators, counters, 


pulse code generating equipment. 





ELECTRO SALES Assoc,, jy 
281 E. 216TH ST. 
CLEVELAND 23, OHIO .__ 


C. 


Exhibiting: Fractional jh Dstry 
motors by Holtzer-Cabot. pe 
Pneumatic Co.; “aa 


magamp re 
power supplies by Perkin Enere tt 
pulse generators and electronic a.) 
by Electro-Pulse, Inc.; nuclear 
mentation, electronic digitizing 
nents by Franklin Electronics ed 
In Attendance: John F. gp 
Electro Sales Assoc; Leo 0, — v2 
Electro Sales Assoc; J. J. An erson 
P. Holtzer-Cabot Div; E, B. Selig pea 
Mer Holtzer-Cabot Div; Philip Dis 
Pres Perkin Engrg. Corp; George 
Sales Mgr Perkin Engrg. Corp; 
Sharples, Pres Franklin Electronics 
A. Rubin, Sales Mgr Franklin Blectrs: 
Inc; J. E. Niebuhr, V. P. Electro. 
Inc. ™ 


ELECTRONIC ASSOC. 
LONG BRANCH & NABERAL Ayes 
LONG BRANCH, N. J. teen e ee AO, 1 


ELECTRONICS CORP. OF AMERICA 
1 MEMORIAL DR. 


CAMBRIDGE, MASS. ..........124 % 


ELGIN METALFORMERS Corp. 
630 CONGDON AVE. 
GLGIN, 006. 2.2.0. 
Exhibiting: Sheetmetal cabinets and» 
cessories for the Emcor modular ende 
ure system, especially adaptable to m 
for instrumentation; a versatile ling ¢ 
standard stock components that, ih 
building blocks, can be assembled to me 
the specific need of most instrumat 
packaging problems. 

In Attendance: James G. Wells, V. ? 
Sales & Eng; John J. Sullivan, Sales Ea 
S. K. Frankel, Pres; Herb C. Golz, Ch 
Eng. 


EL-TRONICS, INC. 
1360 SUBURBAN STATION BLDG. 


PHILADELPHIA 3, PA. ...........-Mlf 
Exhibiting: Electrical humidity elemat 
with indicators and controls, special 


treated plastic element responds » 
changes in relative humidity in logaritk 
mic fashion, unaffected by 
vapors or high temperatures, complete 
stability over extended period of time; 
industrial control; portable hygromeltt 
panel hygrometer; and laboratory ly 
grometer. 

In Attendance: E. M. Corson, Jr., Si# 
Mer; F. W. Mayock, Prod Mgr; 5 
Hopple, Consumer Sales Mgr; Ew 
Kleeck, Jr., V. P. 


ENCYCLOPAEDIA BRITANNICA, ING 
916 FRANCIS PALMS BLDG. 
DETROIT, MICH. ....-0-+eeeeseee 


Exhibiting: Encyclopaedia Britannics 
Senior. 

In Attendance: Thomas C. Elliott, B 
hibit Mer; B. Elliott, Sales Persone 
Pete Johnson, Sales Personnel; Belt 


Johnson, Sales Personnel. 


ENGELHARD, CHARLES, INC. 
850 PASSAIC AVE. . 
EAST NEWARK, N. J. ..es™ 


Exhibiting: Hermach transfer volt # 
meter, complete line of therm 
and protection tubes. 


ENGELHARD INDUSTRIES 
113 ASTOR ST. ~ 
NEWARK, N. J. Se 


ISA J , 
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EPIC, INC- 

54 NASSAU ST. a 
NEW YORK 38, N. Ys ----- sees rere eee 5 
Anemometers; break testers; 


exhibiting: 
electrical me 
ferometers, me ; 
cury vapour lamps; 


asuring instruments; inter- 
Iting point testers; mer- 
oscillographs; pola- 


eters; pressure gauges; pyrometers; 
ng paper; refractometers, speed~- 
recording P stroboscopes, 


spherometers, 
ime counters; vibrographs. 
Peter Letica, Consulting 


ometers, 
tachometers, t 
in Attendance: 
Eng. 

epsco, INC. 
588 COMMONWEALTH AVE. 

BOSTON 15, MABE. 2... ccccceees 640, 740 


Exhibiting: Wide band low level DC dif- 
ferential amplifier; Datrac voltage to 
digital converter; FM telemetering equip- 
ee aendenen! Bernard M. Gordon, Pres; 
Joseph Davis, V. P.; Fred Korb, Eastern 
Reg Mer; William Peet, Appl Eng; 
Irwin Stone, Appl Eng. 


FAC 
DIV. OF OVERSEAS COMMODEX 
CORP. OF N. Y. 

NEW YORK, NEW YORK ...... 7 


FAIRBANKS, MORSE AND CO. 
30 S. MICHIGAN AVE. 
gen ..1447, 1449 


Exhibiting: Flow panel showing typical 
batching installation with readout of 
weights into data processing equipment; 
Batchetron control panel for use with 
flow panel; electronic belt conveyor scale 
instrument; electronic weighing instru- 
ment, with readout facilities; card 
reader, prepunched card design; person 
weighing dial, with adding machine and 
designating numerals. 

In Attendance: J. S. Peterson, Sales Mer. 
Electronic Sales Scale Div; J. J. Wei- 
gand, Electronics Proj Eng; C. G. Gehr- 
inger, Mgr Scale Div; T. M. Thorsson, 
Sr Design Eng Electronics Div; J. G. 
Green, Mgr Electronics Engrg; P. J. 
Anthony, Mgr Scale Dept Cleve Sales Br: 
Robert Settles, Design Eng Electronics 
Div; R. D. Decker, Field Eng, Cleve 
Sales Br; Frank Zolar, Field Eng Cleve 
Sales Br. 


FARRIS ENGINEERING CORP. 
FARRIS FLEXIBLE VALVE CORP. 
400 COMMERCIAL AVE. 
PALISADES PARK, N. J. 


Exhibiting: Full nozzle safety relief valve 
with Balanseal bellows construction; 
nulles out variable back pressure to re- 
lieve at a constant set point; valve type 
5200 series, available in hand and air 
a carat Sopten for testing pres- 
0 - 
- stb alg SIG; 3300 hydraulic 
In Attendance: V. W. Farris, Pres: R. 
— Biamonte, Asst to Pres; C. G. Weber, 
a Eng; W. McGregor, Div Sales Mer; 
ohn F. Curran, Area Mer; C. W. Wie- 
— Area Mer; W. J. Alberti, Sales 


FECKER, J. W., INC. 
6592 HAMILTON AVE. 
PITTSBURGH 6, PA. 


Exhibiting: Gy 
: Gyroscope t é ; ic 
cements ao est tables; optical 
n Attendance: Ben Miller. S 
2 , Sal ; 
Hugh T. McGovern, Div Mer. i wee 
FEDERAL INSTRUMENTS, INDUSTRI.- 
AL PRODUCTS Div. 
INTERNATIONAL TELEPHONE & 
TELEGRAPH CORP. 
100 KINGSLAND RD. 


CLIFTON, N. J... 1201 
ER 

Dn a utes screen oscilloscopes 
prvi oe requency generator; multi- 


sraph oscillosco 3; 4 : 
a pes; imped 
ce measuring equipment; decade fre- 


September 1957 


quency measuring systems; tera-onm- 
meters. 
In Attendance: Rudolph Feldt, V. P.; 
Richard Hess, Sales Mer 
FEMCO, INC. 
P. O. BOX 32 

1601 


IRWIN, PA. ...... 


Exhibiting: Control components for re- 
mote monitoring, indication and control. 
Audio tone panels for on-off controls, 
continuous controls of telemetering. 
Carrier shift transmitters and receivers 
for synchonous remote control of 
switches or push buttons. Circuit scan- 
ners for control or indication of multiple 
circuits, uses single pair wires. 

In Attendance: N. F. Agnew, V. P.; John 
W. Bauer, Jr., Sales Mer; John Taylor, 
Dist Sales Mgr; Harry L. Murray, Dist 
Sales Mer. 


FENWAL INC. 
PLEASANT ST. 
FCCP TPE es wvaswecsmnceséoce 102 
Exhibiting: Complete line of industrial 


and aircraft temperature controls. Fea- 
tured will be a new temperature indicat- 
ing control and a multi-point console 
temperature control. New aircraft prod- 
ucts will include a wing skin tempera- 
ture sensing control, differential controls, 
and a thermistor actuating control. 

In Attendance: A. S. Robertson, V. P. 
Sales; J. P. Libbey, Sr Appl Eng; S. H. 
Mann, Appl Eng; R. C. Johnson, Sales 
Pro Sup; S. E. Edgerly, Industrial Sales 
Mer; J. R. White, Aviation Sales Mer; 
N. Howard, Appl Eng; J. J. Ducey, Appl 
Eng. 


FISCHER & PORTER CO. 
COUNTY LINE RD. 


HATBORO, PA. . 1344 


Exhibiting: Pneumatic process simulator 
(operating); flowmeter panel (operating) ; 
mobile exhibit (operating); Series 1200 
standard data logger and automatic type- 
writers (new product); transistorized 
components of the F&P multiple pressure 
readout system; pressure transducer; 
Digi-coder; pressure comparator; mag- 
netic flowmeter (new product); Model 
57DW1000 differential pressure transmit- 
ter: Series 1450 instruments; Model 53P 
pneumatic controller; electronic tank 
level gage and receiver; oxidation-reduc- 
tion potential cell. 

In Attendance: Robert L. Rice, Gen 
Sales Mer; Ralph L. Shapcott, Mgr In- 
dustrial Instruments Div; Frank Houpt, 
Mer Appl Engrg; Louis Aricson, V. P. 
& Mer Data Reduction & Automation 
Div; James Kilmer, Adv Mer. 


FISHER GOVERNOR CO. 
205 S. CENTER ST. 


MARSHALLTOWN, IOWA 
914, 916, 1003 


Exhibiting: Electro-hydraulic operator; 
new electro-pneumatic transducer; new 
capacitance type Level-Trol; proportion- 
al and reset action pressure controller; 


new improved internal pilot operated 
pressure regulator; 10,000 psi breakdown 
valve. 


In Attendance: J. W. Fisher, Pres;-P. A. 
Elfers, V. P. & Sales Mer; R. A. Engel, 
V. P. Energ; L. E. Eige, Asst Sales Mgr; 
G. F. Brockett, Chief Sales Eng; Don D. 
Estill, Sales Eng; Leo Scallon, Sales Eng; 
Nick Scallon, Sales Eng; C. F. King, 
Research; Cecil Johnson, Chief Eng; Bob 
Touchstone, Sales Eng; Don Gaffney, 
Eng; Ralph Ziegler, Eng; Bob Roberts, 
Eng; Mike Piper, Eng. 


FLEXONICS CORP. 
1315 S. THIRD AVE. 
MAYWOOD, ILL. 
Exhibiting: Metallic 


bellows in actual 


motion, showing the control responsitiv- 
ity to temperature change; metal and 
synthetic hose assemblies for vibration 
and motion control; expansion joints and 
expansion compensators for compensation 
of the thermal expansion of pipe lines. 
In Attendance: T. K. Wells, V. P. Sales; 
F. J. Rupp, Sales Mgr Bellow Hose; E. 
W. Driepger; Sales Mgr; G. R. Daw, Sales 
Eng; E. C. Langille, Adv. Mgr; W. F. 
Grobe, Sales Eng; R. Barge, Sales Eng; 
J. lL. Patterson, Sales Eng; R. R. 
Schneider, Sales Eng. 


FLIGHT RESEARCH INC. 
P. O. BOX 1-F 
RI POOR eee Fe Vie hs dcivesnsvaee cues 426 


Exhibiting: Missile tracking 70 mm 
camera; photopanel, oscilloscope and 
synchronized data recording cameras; 
Traid Corp. data recording cameras; 
automatic exposure controls for motion 
picture cameras. 

In Attendance: Wm. T. Curdts, III, V. P. 
& Gen Mer; C. A. Gregory, Jr., Tech 
Dir; John C. Pennock, Sales Mer; Robert 
G. Quick, Engrg Mer. 


FLODAR CORP. 
16911 ST. CLAIR 


CLEVELAND TO, OWED ..cececcdcocss 422 
Exhibiting: Flodar self-flaring, no-flare 
and flare type fittings; pipe thread, 


straight thread ‘O’ ring, and metal to 
metal seals. 

In Attendance: 
Mathew Bauer, 


Sales Mer. 


Pres; 
Enders, 


Geo. Woodling, 
=; Ges. . a oa 


FOSTER ENGINEERING CO. 
835 LEHIGH AVE. 
UNION, MH. De secscccccccsioeces ... 1009 


Exhibiting: Complete line of automatic 
regulators for control of pressure, tem- 
perature, liquid level and flow; including: 


Foster Isoforce control valve, with Bello- 
fram actuator; Bellofram actuator ap- 
plied to a butterfly valve; Gentile Flow- 
Tube, an impact type head meter or dif- 
ferential producer, for measurement and 
control of fluid flow. 

In Attendance: George Bauer, Sales Mer; 
Vincent Gentile, Jr., Cons Eng; R. E. 
Tarring, Instrument Eng; G. T. Dean, 
Sales Eng: Alvin Brightman, Sales Eng. 


FOXBORO CO., THE 
FOXBORO, MASS. 


Exhibiting: %%-inch electromagnetic flow 
meter; electronic instruments; multiple 
recording telemeter; diaphragm flow 
meter; valve position transmitter; panel- 
instrument advances (three-pen and tilt- 
mounted recorders, Auto-Selector and 
Batch Stabilog controllers); pneumatic 
integrator for batching; pneumatic trans- 
mitters for level, temperature, pressure, 
speed, and low flows; semi-graphic panel; 
computing relays. 
In Attendance: H. L. Lee, Reg Mer 
Cleveland; J. J. Connelly, Reg Mer Chi- 
cago; J. B. Deaderick, Reg Mgr Phil; E. 
R. Huckman, Reg Mgr New York; W. C. 
Bachelor, Br Mer Cleve; C. M. Skillern, 
Br. Mer Cincinnati; J. E. Ayers, Br Mgr 
Chicago; J. G. Dobson, Br Mgr Buffalo; 


E. M. Kelly, Br Mer Detroit; C. A. 
Mohler, Br Mer Knoxville. 
FRANKLIN ELECTRONICS, INC. 
E. FOURTH ST. 
856 


BRIDGEPORT, PA. 


Exhibiting: Nuclear instrumentation, 
digitizing components. 


FRIDEN CALCULATING MACHINE 


co., INC. 
COMMERCIAL CONTROLS CORP., 


SUB. 


419 








>» exhibitors: 


1 LEIGHTON AVE. 
I es, UE” Wo et cesceeeceese 30° 


Exhibiting: High Speed tape duplicator 
producing a composite tape for 5, 6, 7 
or 8 channels at rate of 20 codes per sec- 
ond. For wire transmission, computer 
imput, tape-to-card converters, address- 
ing plates, and recording instruments. 
New tape transmitter-receiver for use 
at termination of communication chan- 
nels to transmit coded data to final tapes. 


GARRETT OIL TOOLS, INC. 

DIV. OF U. S. INDUSTRIES, INC. 
P. O. BOX 2427 
SF ee bie bo a > ee rere 307 


Exhibiting: Diaphragm motor valves, re- 
lief valves. 


GENERAL CONTROLS CO. 
801 ALLEN AVE. 
GLENDALE 1, CALIF. .......... 716, 720 


Exhibiting: Industrial processing instru- 
ments (recorders, controllers for pres- 
sure and temperature); complete line of 
combustion controls and _ instruments; 
solenoid valves; motor operated valves; 
new line of controls for automation (time 
switches, counting devices, actuators, 
valves, relays and accessory controls). 

In Attendance: Sumner B. Ladd, Sales 
Mer Industria! Controls Div; Chester A. 
Beard, Chief Eng Control Valves Div: 
William Roecher, Cleveland Br Mer: Mal 
Johnson, Asst Br Mer; Jack R. Malloy, 
Cleveland Br. Office (Sales); Louis (Pete) 
Via, Cleveland Br Office (Sales): Stan 
Pachyn, Asst Sales Mer Industrial Div. 


GENERAL ELECTRIC Co. 
APPARATUS LABS. DIV., 1 RIVER RD. 
SCHENECTADY 5, N. Y. 

INSTRUMENT DEPT., 40 FEDERAL ST. 
WEST LYNN, MASS. ..... 937, 939, 941 


GENERAL ENGINEERING 
ASSOCIATES 

3144 N. NARRAGANSETT AVE. 

CHICAGO, !LL. 


GENERAL PRECISION LAB. INC. 
63 BEDFORD RD. 


PLEASANTVILLE, N. Y. ........... 1446 
Exhibiting: Industrial and institutional 
television systems; cameras; standard, 


ruggedized, remote iris and focus, three 
lens turret; remote pan and tilt units, 
indoor and outdoor; camera enclosures, 
weatherproof, explosion and dust-proof: 
camera control units, portable, rack and 
wall-mounted; camera switching units: 
automatic iris and target control; moni- 
tors, portable and rack mounted, air- 
borne; projection TV systems. 

In Attendance: Blair Foulds, V. P.: N. 
M. Marshall, Nat Sales Mer: J. W. 
Belcher, Sales Service Mgr; N. Wicks, 
Sales Pro Mer; R. H. Johnston, Midwest 
Dist Mgr; A. F. Brundage, Mer Shows 
and Exhibits, L. T. Winship, Appl Engrg 
Mer. 


GENISCO, INC. 
2233 FEDERAL AVE. 
LOS ANGELES 64, CALIF. 


Exhibiting: Test equipment; centrifuges, 
rate of turn tables, oscillating table, vi- 
bration equipment, high powered ampli- 
fiers. Instruments; accelerometers, high 
speed low level commutator. 


420 


In Attendance: S. R. Shannon, Sales Mer 
Test Equip Mech Div; Lincoln Boyd, 
Sales Eng Mech Div: Don Roalsen, Sales 
Mer Instruments Div. 


GERBER SCIENTIFIC INSTRUMENT 
co., THE 

162 STATE ST. 

HARTFORD, CONN. .........ccceee 1571 

Exhibiting: Variable scales; graphana- 


logue; derivimeter; Euameters; Models 


450 & 400 data reader R-1. 


GIANNINI, G. M. & CO., INC. 
918 E. GREEN ST. 
PASADENA, CALIF. 
1359, 1361, 1363, 1365 


Exhibiting: Complete line potentiometer 
output acceleration transducers, pressure 
transducers, gyros, temperature probes, 
and vane transducers. Featured is work- 
ing model F-102 Trim servo system and 
“One-Cubic-Inch” high output pressure 
transducer in ranges from 0-15 to $-50 psi 
with resolution of 0.33%. 

In Attendance: A. J. Buchtenkirch, 
Milit Sales Mer: W. M. Sherwood, N. J. 
Sales Mer; R. D. Ross, N. Y. Sales Mer; 
Scott Malcolm, Adv Mer 


GILMORE INDUSTRIES, INC. 
5713 EUCLID AVE. 
CLEVELAND 3, OHIO 


Exhibiting: Electric weighing systems, 
strain gage plotters, thrust measuring 
systems, portable force calibrator, digital 
servo indicators, data handling systems. 
In Attendance: R. J. Carleton, Jr., Chief 
Eng: G. E. DiGeronimo, Gen Mer: R. C. 
Schumacher, Sales Eng: H. N. Jelinek, 
Sales Eng: J. W. Krebs, Sales Eng; A. 
J. Sehneider, Sales Eng. 


GMC NEW DEPARTURE DIV. 
269 N. MAIN ST. 
gE I 


GOODYEAR AIRCRAFT CORP. 
1210 MASSILLON RD. 
AKRON, OHIO .......... TT erry 


Exhibiting: GEDA A-14 analog comput- 
ing equipment. 

In Attendance: R. L. Lowry, Mer GEDA 
Sales: L. E. Stukey, Sales Eng: D. B. 
Kovacs, Sales Eng; K. H. Starks, Sales 
Eng; Dolores Rohner, Commuter Eng; J. 
A. Rudolph, Computer Eng; C. D. 
Morrill, Computer Eng. 


GORDON, CLAUD S&., CO. 
3000 S. WALLACE ST. 
CHICAGO 6, ILL. ........ 


thermo- 
multipair 


Newly developed 
insulations and 


Exhibiting: 
couple wire 
cables. 

In Attendance: E. W. Romig, V. P. Cleve; 
A. Yeager, Sales Eng; W. Pfhal, Sales 
Eng; R. F. Poole, Sales Eng; S. Stanton, 
Sales Eng; R. L. Dietz, Sales Eng; F. C. 
Collins, Asst Sales Mer; V. Manka, V. P.; 
W. J. Hammond, Appl Eng; E. A. Grana- 
han, Adv Mer. 


GOW-MAC INSTRUMENT CO. 
100 KINGS RD. 
DE TM, 15 svcsosengs oes so seo4s 1451 


Exhibiting: Gas analysers—thermal con- 
ductivity method; recording panel instru- 
ments for gas purity, trace impurities; 
gas blender, controls mixing in plant 
streams; portable gas meter for plant, 
lab. and field use; sensing elements for 
continuous analysis and gas chroma- 
tography; temperature regulated T/C 
cells to 300°C; anemometer cells. 





In Attendance: J. 
A. E. Lawson, Jr., 


L. McFadden P 
Chief Eng: J J 
Carswell, Eng Dept; L, 7. Liddy 0, 


Dept; G. H. Vaughan, Sales Rep ‘i 


GREEN INSTRUMENT CO,, inc 
385 PUTNAM AVE. 4 
CAMBRIDGE 39, MASS. 


sl 
Exhibiting: Model D2 ana Model 
green pantograph engraving mag be 
rotary tables, compound slides 


grinders and special producti 
fixtures. 4 — holding 
In Attendance: Edwin T. Green Pres: 
W. Frank Fullerton, Sales Mgr: Howan 
N. Heasley, Sales Eng: Anthony 
Satullo, Sales Eng; George H. Drysdale 
Sales Eng. 


GULTON INDUSTRIES, INC. 
VIBRO-CERAMICS DIV. 
GLENCO CORP. 
THERMISTOR DIV. 

CG ELECTRONICS CORP. 
ENGINEERED MAGNETICs pj, 
NUCLEAR INSTRUMENTATION 


DIV. 

GREIBACH INSTRUMENTS Copp 
212 DURHAM AVE. 
METHUCHEN, N. J. ......... 1121, 11% 
Exhibiting: Electronic and _ electrom 


chanical instruments and systems for 
dustrial control, data handling, tee 
metering and processing. 

In Attendance: R. M. Cunha, Dir ¢ 
Mktg; L. C. Oakley, Dir of Mktg: D 
Rufus, Field Eng; M. Herold, Field Eng 
J. Sarty, Field Eng: P. Devine, Pid 
Eng: R. Gerner, Field Eng; T. Wilbum 
Field Eng. 


GURLEY, W. & L. E. 
514 FULTON ST. 
TROY, MM. Ve s.o0iseecd Cie cee 


Exhibiting: Precision patterns on glast 
and metal: analogue to digital convert 
ers: linear scales; angular reading 9 
tems: meteorological instruments; pape 
and textile testing instruments. 

In Attendance: ©. E. Smart, Chairman d 
the Joard: L. C. Higbee, Pres; R. G 
Betts. Exec V. P.; A. L. Mitchell, Indus 
trial Div; M. S. Dickson, Industrial Diy; 
H. Gemmill, Industrial Div. 


HAGAN CHEMICALS & CONTROLS, 
INC. 
HAGAN BLDG. 


PITTSBURGH 30, PA. Aa 


Exhibiting: Hagan ring balance flow 
measuring instruments; electrical atl 
pneumatic signal transmission, per fo 
ture recorders; pressure transducer 
PowrAmp amplifier; pneumatic contra 
relays, computers and power pers 
ci ump recirculation contro . 
pe Arse and recording instrumentation 
components. 
In Attendance: W. W. Hopwood, de 
M. J. Boho, V. P. and Gen Mgr; ts 
Duesing, Gen Sales Mgr Mech oe 
E. Blackwell, Asst Gen Sales Mer Me 
Div; D. M. Stough, Sr Meter Eng; WF 
Waina, Asst Gen Sales Mgr Mech - 
O. B. Vetter, Chief Design Eng; Cc. ¥ 
Work, Special Eng. 


HALLIKAINEN INSTRUMENTS 
1341 SEVENTH ST. o 
BERKELEY 10, CALIF. seneee 


Exhibiting: Hallikainen-Shell Chroma 
graph; vapor pressure recorder, con 
ous recording viscometer and the 
temperature controller; thermometer 
bration baths. pret 
In Attendance: K. E. Hallikainen, 

E. F. Schimbor, V. P. & Sales Mer. 


ISA Jownné 
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ON WATCH co. 
ED PRODUCTS AND HATHA- 


HAMILT 


ALLI 
wAY INSTRUMENT DIV. 


LANCASTER, ih, ebases 1250, 1252, 1254 
piting: Precision made ' 
assemblies, precision metal services, 
industrial gages, timing instruments, 
measuring and testing equipment. 

: J. Fred Sener, Sales Adm 
, er ed Vatter, Sales Coord AP 
< Don A Jones, V. P. Hathaway 
instr Div; R. A. Miller, Sales Mer Hatha- 
way Instr Div; Marvin J. Fein, Dist 
sales Mer Hathaway Instr Div; Richard 
w. Armil, Dist Sales Mer Hathaway 
Instr Div; Wm. A. Cannon, Jr, Dist Sales 
Mer Hathaway Instr Div; John A. 
Cunningham, Proj Eng. 


hi components 
Exh! 
and 


HAMMARLUND MFG. CO., INC., THE 


460 W. 34TH ST. 
NEW YORK 1, N. Y. ..----- +e eee eee 12555 


Exhibiting: COC®, centralized operations 
control equipment for remote supervisory 
control and telemetering; PWS, pulse 
width selection, a new system for 
multiplexing transmissions; transistor 
ized tone equipment will also be dis- 
played. 


HAMMEL-DAHL CO. 
WARWICK INDUSTRIAL PARK 
PROVIDENCE 5, R. |. .........1343, 1345 


Exhibiting: First public showing of com- 
pletely modified control valve line, fol- 
lowing three years of research and test- 
ing with full production started in July, 
1%7. Seventeen types on display, all 
quarter-sectioned, to show construction. 
New actuator features three interchange- 
able spring ranges and simplified coup- 
ling, which permits removal of actuator 
without disturbing packing box bolting. 
In Attendance: E. T. Dahl, Pres; T. H. 
Ponton, Dist Sales Mer; J. R. Curran, 
V. P.; O. Kneisel, Asst to Pres: B. C. 
Zannini, Chief Des Eng; W. R. Kennedy, 
Asst Sales Mgr; R. Carter, Asst Sales 
Mer; H. M. Miller, Dist Sales Mer: J. E. 
Charsha, Dist Sales Mer: P. E. Bowles, 
Dist Sales Mgr; T. Ponton, V. P.: F. 
D. Massie, Adv Mgr; D. M. Gregory 
Adv Dept. a 


HANSON-GORRILL-BRIAN, INC. 
8 HAZEL ST. 


Geen oewen, WY. .............. 1256 
Exhibiting: Two new automatic data 
loggers; miniature ‘suitcase size” and 
moveable-typewriter-table-size”’: up to 


” inputs from standard industrial trans- 
ducers ‘such as, strain gauges, pressure 
transmitters, flow meters, thermocouples 
resistance bulbs. Output on typewriter 
— punch, tape punch, printers; used 
1 process industries, laboratories power 
plants, pipelines, etc. , 

In Attendance: G. N. Hanson, Pres: W 
K. Burlingame, Sales Mer. 


HARSHAW SCIENTIFIC 
DIV. OF THE HARSHAW CHEMI- 
CAL Co. 

145 E. 97TH ST. 

CLEVELAND ee 1606, 1608 


pry cee Modern laboratory equipment 
rt sme for analytical laboratories; 
ta uaa ne: Single pan, rapid weigh- 
we ff ag cal balance; analysis appa- 
ane Rerdanr: and sulfur in metals and 
7 wes tomer vet polyethylene laborato- 
iahenadne oe line of unitized metal 
ouieeke urniture; high and low tem- 

€ gas chromatograph equipment. 


In 
Dist Sees R. D. Jordan, Cleveland 
Dist Sales. ar ae C. C. Ehle, Cleveland 
Sales: R A —_ Temple, Cleveland Dist 
Re ” wah, en Cleveland Dist Sales; 
vt, rn a, Cleveland Dist Sales: R. 
» Gen Sales Mer. 
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HASTINGS-RAYDIST, INC. 
NEWCOMB AVE. 
HAMPTON, VA. ..... . 408 


Exhibiting: Vacuum, velocity and flow 
measuring instruments; vacuum gauges 
with relay control; vacuum recorders 

In Attendance: Charles E. Hastings, 
Pres, Chief Eng; Mary C. Hasting, V. P. 
Dir of Adv and Public Relations; Dr. 
James M. Benson, V. P.; Raymond T. 
Doyle, Sec’y, Dir of Instrument Sales. 


HAYDON, A. W. CO., THE 
232 N. ELM ST. 

WATERBURY 20, CONN. .......... 
Exhibiting: AC and DC timing motors; 
chronometically governed timing motors; 


repeat cycle timers; time delay relays; 
elapsed time indicators; stop. clocks; 
intervalometers; sub-miniature timing 


devices; custom designed timing devices. 


In Attendance. R. J. Harrant, Sales Mer. 
P. Famiglietti, Sales Eng. 


HAYS CORP., THE 
742 E. EIGHTH ST. 


MICHIGAN CITY, IND. . ; 1013 
Exhibiting: Newly designed circular 
chart Universal Recorder; electronic 


oxygen and thermal conductivity ana- 
lyzers; electronic flow meter; combustion 
control instrumentation, including draft 
gages, miniature gages, combustion con- 
trol equipment, packaged boiler control, 
dissolved oxygen analyzer; process in- 
strumentation including rate of flow in- 
dication and control, remote indicators 
and pressure and temperature recorders 
and controllers. 

In Attendance: Philip A. Sprague, Pres; 
Donald R. Schoen, Exec V. P.; William 
H. Pugsley, V. P. Mktg: Daniel W. 
Meyer, Mer Sales Eng; Karl Ziegler, Mer 
Sales Pro & Adv; Frederick M. Rutledge, 
Mer Project Eng; Crayton Schwestka, 
Chief Appl Design Eng; Harold Eller, 
Chief Product Design Eng; William 
Dixon, Chief Gas Analysis Eng. 


HEATH CO. 
A SUB. OF DAYSTROM INC. 
BENTON HARBOR 35, MICH. 
1556, 1640 thru 1650 


HEITZ, KARL, INC. 
480 LEXINGTON AVE. 
NEW YORK 17, N. Y. .. . .401 


Exhibiting: Alpha camera; microscopes; 
refractometers; spectroscopes; optical 
flats; Camex reflex 8 movie camera. 

in Attendance: Karl Heitz, Pres; Arnold 
Rothstein, Mdse Mer; Joe Gallen, Sales 
Rep. 


HELICOID GAGE DIV. 
AMERICAN CHAIN & CABLE CO., 
INC. 
929 CONNECTICUT AVE. 
BRIDGEPORT 2, CONN. ............ 930 


Exhibiting: A variety of Helicoid Gages, 
instruments of utmost precision and en- 
during accuracy and suitable for indus- 
trial processing and chemical applica- 
tions. 

In Attendance: V. E. Lysaght, Sales Mer; 
J. H. Morrison, Prod Mer; E. H. Grauel, 
Chief Eng; E. R. Cranston, Eastern Dist 
Mer; C. H. Thompson, Salesman; J. 
Addison, Salesman; Paul Fee, Salesman; 
J. L. Kavalaris, Salesman; R. Selvig, 
Salesman; L. J. McNally, Jr., Salesman. 


HEWLETT-PACKARD CO. 
275 PAGE MILL RD. 
PALO ALTO, CALIF. ... .ceccseccecs 1197 


HICKOK ELECTRICAL INSTRUMENT 


co., THE 
10514 DUPONT AVE. 
CLEVELAND 8, OHIO ...... 1323 


Exhibiting: Electron tube testers, labora- 


tory type: cathode ray oscilloscopes; 
signal generators; vacuum tube volt- 
meters; stroboscopes; balancing equip- 


ment; sound measuring equipment; elec- 
trical indicating instruments and panel 
meters and miscellaneous electronic test 
equipment. 

In Attendance: R. D 
D. Johnson, V. P.: JJ M Landfear, 
Sales Eng: J. B. Parent, Sales Eng; 
George Kangas, Sales Dept; Jack Sonne- 
born, Sales Dept; Bob Kerzman, Sales 
Dept; Robert Jones, Sales Dept; Ed 
Shortess, Eng; Paul tadecky, Eng; 
David Wise, Eng; George Sutliff, Eng; 
Walter Cerveny, Eng. 


Hickok, Pres: H 


HOKE, INC. 
136 S. DEAN ST. 
ENGLEWOOD, N. J. 1316 


Exhibiting: Small valves; pressure regu- 
lators; cylinders; flo-gages 

In Attendance: W. O. Teeters, Pres; D. 
B. Salmon, V. P.: W. A. Calahan, Adv 
Mer: E. B. Hitchcock, Sales Mer 


HOKE-MANOSTAT CORP. 
148 S. DEAN ST. 
ENGLEWOOD, N. J. .... . 1407 


Exhibiting: +10 manostat for precision 
control of flow, pressure, vacuum; elec- 
tronic resistaonce thermometer; a new 
digital teading temperature measurement 
instrument, sensitive to .01°C. 

In Attendance: I. B. Salmon, Pres; Ber- 
tram Stone, V. ” ; Roger Gilmont, Dir of 
Res; Earl B. H chceock, Sales Mer 


HOLTZER-CABOT DIV. 

NATIONAL PNEUMATIC CO. 

125 AMORY ST. 

BOSTON, MASS. . : 856 


Exhibiting: Fractional HP instrument 


motors, servo instrument motors 


HOT SPOT DETECTOR, INC. 
214 THIRD ST. 
DES MOINES, IOWA 114 


HOWE SCALE CO. 
RUTLAND, VERMONT .. Ss 


HUMPHREY, INC. 
2805 CANON ST. 


SAN DIEGO 6, CALIF. .... 1321 


Exhibiting: Rate gyros; free gyros; ac- 
celerometers; potentiometers; variable 
speed drive. 

in Attendance: P. E. Humphrey, Pres; 
J. H. Bender, V. P.; Sales Mer; W. A. 
McCutcheon, Eastern Div Mer. 


IDEAL-AEROSMITH, INC. 
3913 EVANS AVE. 
CHEYENNE, WYO. ..... .420 


Exhibiting: Barometers, U-tube type, 
and offset cistern controller type. 

In Attendance: William J. Walter, Sales 
Rep; T. W. Russell, Supervisor of Eng; 
Neil Royce, Sales Mer; R. J. Patterson, 
Sales Office Mer. 


ILLIONIS TESTING LABS., INC. 
420 N. LASALLE ST. 


CHICAGO 10, ILL. 837, 839 


421 











>» exhibitors: 


Exhibiting: Temperature air and dew 
point measuring and controlling instru- 
ments. 


In Attendance: J. A. Obermaier, Pres; 
A. A. Obermaier, Dir of Res; W. J. 
Bailey, Sales Mgr; M. D. Carlson, Sales 
Eng; C. O. Wilson, Sales Eng; M. J. 
Rauscher, V. P.; E. F. Burke, Rep. 


I-L-S INSTRUMENT CORP. 
4525 W. 160TH ST. 
CLEVELAND 11, OHIO ............ 1225 


Exhibiting: Electronic tachometers; fre- 
quency counters; pre-set counters; elec- 
tric tachometers and generators; elec- 
tronic tachometer pickups; explosion- 
proof housing electronic counters; elec- 
tronic timers; explosion-proof control de- 
vices. 

In Attendance: Robert B. Laule, Pres; 
George R. Lippert, V. P.; Francis E. 
Miller, Eng: Thomas E. Noveske, Eng; 
James F. Enders, Eng. 


IMPERIAL BRASS MFG, CO., THE 
1200 W. HARRISON ST. 
ia et corns os ore Ke meeine « ¥e% 1004 


Exhibiting: Instruments air line dehy- 
drator, pressure test units, female test 
caps, flareless and flared tube fittings in 
brass, aluminum, steel, stainless steel 
and nylon, polyethylene and nylon tub- 
ing, fluid control valves, pressure hose 
and reusable couplings, tube cutters, flar- 
ing tools, tube benders, swaging tools, 
test plugs, refacing tools, tube racks. 
In Attendance: C. H. Benson, V. P. Job- 
ber Sales; T. A. Byrnes, Sales Mer East- 
ern Div; G. J. Duerr, Sales Mgr Western 
& Midwestern Div; M. J. Mitchell, Sales 
Rep; K. R. Waugh, Sales Rep; E. F. 
Todd, Sales Pro Mgr. 


INDUSTRIAL DEVELOPMENT LABS., 
INC 

17 POLLOCK AVE. 

JERSEY CITY 5, N. J. 


Exhibiting: Laub electro-caloric flow- 
meter; pipeline temperature transducer. 
In Attendance: Bernard Schnoll, V. P.; 
John R. McDonald, Eng. 


INDUSTRIAL INSTRUMENT CORP. 
P. O. BOX 152 


NE, PUNE s: deo cicccderece 613, 615, 617 


INDUSTRIAL INSTRUMENTS INC. 
89 COMMERCE RD. 
CEDAR GROVE, N. J. 


Exhibiting: Transistorized battery oper- 
ated portable electrolytic conductivity re- 
corder. New electrodeless system for the 
measurement of conductivity for applica- 
tions where conventional cells are un- 
desirable can be supplied for indicating, 
controlling and recording applications. 
Solu Bridge automatic rinse tank con- 
trollers. Electrolytic conductivity instru- 
ments and cells for laboratory and proc- 
ess use. Decade boxes and wheatstone 
bridges. 

In Attendance: Bernard Dreskin, Pres; 
Leo C. Cunniff, V. P.; J. Williamson, 
Sales Mgr; Robert Rosenthal, Chief 
Chem; Richard Kidder, Sales Eng; 
Gregory Dzula, Chief Eng. 


INDUSTRIAL LABS. PUBLISHING CO. 
201 N. WELLS ST. 
EO i Tee vce ceatevcbetseet cys 834 


Exhibiting: Magazines. 


99 


~—- 


In Attendance: F. D. Thompson, Pub; 
G. F. Landon, V. P., Sales; Gilbert 
Thayer, V. P.; Paul Weidenschilling, V. 
P.; Richard Mielson, Dist Mgr; Warren 
Tibbetts, Dist Mgr; John Millar, Dist 
Mer; Earl Wilken, Dist Mgr; John 
Hagens, Dist Mgr; David Glenn, Editor. 


INDUSTRIAL MARKETING ASSOC., 


INC. 

520 PLEASANT ST. 

ST. JOSEPH, MICH. ........ 1005, 1006, 
1008, 1009, 1010, 1011, 1012, 1013, 1014 
1016 


INDUSTRIAL PYROMETER & SUPPLY 


co. 

2109 HOLLAND 

ee is aia eR SSES 6 wire as S50 722 
Exhibiting! Insulated thermocouple lead 
wires; insulated thermocouple’ wires; 
thermocouples; thermocouple connection 
heads; thermocouple protection tubes; 
thermocouple insulators; bare thermo- 
couple wire. 

In Attendance: Avery L. Hack, Pres; 


Frank Hack, V. P. Gen Mgr; Wm. B. 


Nagy, Asst Mer; Norbert W. Schulz, 
Sales Eng. 

INDUSTRIAL TIMER CORP. 

1407 McCARTER HWY. 
ee 1102, 1104 


Exhibiting: Industrial timing controls; 
miniature timing components; hermetic- 
ally sealed units; punched card program- 
mer; new sign board control units. 

In Attendance: R. A. Rossney, Sales Mer; 
M. A. Brauner, Dist Sales Mgr; Kenneth 
Kraemer, Dist Sales Mgr; Bud Volin, 
Dist Sales Mgr; Todd Martin, Tech 
Writer; Larry Neidenberg, Secy-V. P. 


INSTRUMENT SOCIETY OF AMERICA 
313 SIXTH AVE. 
PITTSBURGH 22, PA. 

Main Exhibit Hall 


Exhibiting: Publications: Annual ISA 
Proceedings; ISA Recommended Prac- 
tices; ISA Industrial Training Course 


Outline; Principles of Automatic Control; 
National Telemetering Conference Pro- 
ceedings ('54-’56-'57); ISA Data Han- 
dling Workshop Proceedings ('56); ISA 
Flight Test Instrumentation Symposium 
(56); ISA Electronic Controls Symposium 
(56); ISA 1957 National Nuclear Instru- 
mentation Conference Proceedings; ISA 
1957 National Instrumental Methods of 
Analysis Conference Proceedings. Official 
ISA Jewelry. Information on ISA Film 
“Principles of Automatic Control’. Com- 
plete information on membership. 


In Attendance: National Officers: Justus 
T. Vollbrecht, Pres; Robert J. Jeffries, 
Pres-Elect-Sec’y; J. Ward Percy, Dept 
V. P.; Richard N. Pond, Dept V. P.; 
Edward C. Baran, Dept V. P.; John 
Johnston, Jr., Dept V. P.; Howard W. 
Hudson, Treas; Robert T. Sheen, Past 
Pres; Ralph H. Tripp, V. P. Dist I; E. 
Albert Adler, V. P. Dist II; John T. 
Elder, V. P. Dist III; Mifflin S. Jacobs, 
V. P. Dist ITV; Gordon D. Carnegie, V. 
P. Dist V: R. Robert Proctor, V. P. Dist 
VI; Roy E. O’Neill, V. P. Dist VII; E. Lee 
Deeter, V. P. Dist VIII; Robert L. 
Galley, V. P. Dist IX. National Hdg Staff: 
Wm. H. Kushnick, Exec Dir; Chas W. 
Covey, Editor, ISA Journal; George H. 
Hall, Jr., Asst Editor, ISA Journal; 
Herbert S. Kindler, Dir Tech Programs; 
Elsey H. Johnson, Asst to Exec Dir; 
Ruth Helbling, Accounting & Bookkeep- 
ing. 


INSTRUMENTS PUBLISHING CO., INC. 
845 RIDGE AVE. 
PITTSBURGH 12, PA. .......cecceee 1188 





Exhibiting: Instruments @ Automat; 
News magazine; Military Aste 
magazine; Instruments 


magazine; and _ the following 
Process Control: The Automatic : 
Process Control Analysis; Control y, ; 
100 Electronic Circuits: Computer 
book; Maintenance & Servicing of 
trical Instruments; Mechanical Mee. 
ments of Electrical Methods; and 9 
In Attendance: Richard Himbach, py. 
Richard Rimbach, Jr., Eastern’ yp 
Milton H. Aronson, Ed Dir; M, F ‘ 
Ed Emeritus; Fred Marton, Mer By 
Claude Morrison, Ed Military Automs 
tion; Robert Nelson, Mgr Ed: J Ri. 
Kilgour, Assoc Ed; James Emge. lam 
Ed; David S. Aland, Assoc Ba 


INTERNATIONAL BUSINESS 
MACHINES CORP. 
590 MADISON AVE. 
NEW YORK 22, N. Y. .........1506, 5 
Exhibiting: IBM automatic prod 
recording systems which collect, com, 
ate, store and record production fags 
automatically. 
In Attendance: R. P. Wands, Mgr ap 
Dept. 


ISA JOURNAL 
313 SIXTH AVE. 
PITTSBURGH 22, PA. 
Main Exhibit Hal 


Exhibiting: Subscription __ informatin 
service; complete information on cir. 
lation, advertising, editorial and marke: 
sample copies ISA Journal, the officid 
publication of Instrument Society ¢ 
America. 

In Attendance: Wm. H. Kushnick, Pub; 
Chas W. Covey, Editor; George H. Hall 
Jr., Asst Editor; Robert R. Scott, Pro 
& Art; Leslie Williams, N. Y. Rep; Rich 
ard Reimer, N. Y. Rep; Leonard A 
Woods, Chicago Rep; Allen Boz, Chicago 
Rep; Douglas Sturgeon, Chicago Rep, 
Mervin Bedford, Chicago Rep; Dwight 
Hunting, Cleve Rep; Harry Becker, 
Southern Rep. 


J-B-T INSTRUMENTS, INC. 
441 CHAPEL ST. 
NEW HAVEN 8, CONN. ..........008 


Exhibiting: Vibrating reed frequen? 
meters; elapsed time meters including # 
cycle and sealed types; temperature in- 
dicating instruments; toggle switches 
JAN, AN and MIL; rotary selector 
switches, molded enclosed or laminated 
including bonded construction for ms 
gedization; 2” electrical indicating instri- 
ments with clear plastic cases or m 
cases. 

In Attendance: Carl Iaccarino, Dev é 
Stds Eng; Robert McGregor, Asst 
Mer; Roland M. Bixler, Pres; Charles B 
Meyers, Prod Mer; Virginia C. Devitt 
Sales Dept; Louis J. Umile, Chief Ens. 


JERGUSON GAGE AND VALVE C0. 
ADAMS ST. " 
BURLINGTON, MASS. ++ 0esse aa 
Exhibiting: Liquid level gages, both 4 
rect reading and remote. New peg | 
A.S.T.M. specifications designed en 
valve use between pressure vesse 
instrument piping. “ 
In Attendance: James A. Ford, “oti 
Robert C. Stanley, Chief Eng; Le’ 
A. Martle, Asst Sales Mgr. ’ 


JERROLD ELECTRONICS CORP. 
23RD & CHESTNUT STS. - 
PHILADELPHIA 3, PA. «----797""" 


KEMP, C. M. MFG CO., THE 
405 E. OLIVER ST. a 
BALTIMORE 2, MD. ce 


1SA Jownl 
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rument air dryers; solid 
process gas dryers, LPG 


exhibiting: Inst 
desiccant type: 


aryer®. : Clarence Kimpel, Pres; 
7 Attendance? ~ P.: Robt. R. Goll, Mer 
Hi Div: Robt. c. Frey, Asst Mer; 
Dryer iD. Wall, Proj Eng; W. K. Leh- 
I ro) Eng; R. J. McDonough; Don 
-oored T. P. Stevens; Fred D. Logan. 


KIELEY AND MUELLER, INC. 


64 GENUNG ST. 
MIDDLETOWN, N. Y. .---0--- 0005 


gh temperature liquid 
metal control valves with interlocking 
operators; control valves for primary 
nuclear loops: high pressure flow check 
and control valves; manual diaphragm 
cylinder operated split body valves; dis- 
placement liquid level controllers; heater 
drain valve; self-contained external pilot 
steam pressure regulators; standard dia- 
control valves. 

se raotendanest Joseph O'Connor, Pres; 
Norman Lieblich, V. P. & Sales Mer; 
Joseph O'Connor, Jr., V. P.; Robert 
o'connor, V. P.; George Chinn, Chief 
Eng; Lester Johnson, Ohio Dist Mer; 
John Post, Appl Eng; Burt Geller, Chief 
Insp; Joseph Biroc, Res Eng. 


Exhibiting: Ultra hi 


KIN TEL 
5725 KEARNY VILLA RD. 


SAN DIEGO 11, CALIF. . 1464, 1470 


Exhibiting: Electronic laboratory instru- 
ments; industrial instrumentation; indus- 
trial closed circuit television camera 
equipment 

In Attendance: Richard T. Silberman, V. 
P.: William R. Royce, Proj Eng; Stanley 
§. Sievers, Appl Eng; E. C. Titcomb, 
Eastern Field Office Mer. 


KISTLER INSTRUMENT CORP. 
15 WEBSTER ST. 
NORTH TONAWANDA, N. Y. ....... 317 


Exhibiting: Pressure indicators; pressure 
transducers; pressure pickups; vibration 
pickups; force indicators; engine ana- 
lyzer; accelerometers; displacement indi- 
cators and torsional vibration indicators. 
In Attendance: Walter P. Kistler, Pres; 
R. W. Lally, V. P. Gen Mer; W. L. 
Waytena, Prod Mer; J. F. Lally, Asst 
Sales Mer 


KYBERNETES CORP., THE 
DIV. OF SELF WINDING CLOCK 
CO., INC. 

9 E. 40TH ST. 

NEW YORK 16, N. Y. 


Exhibiting: All electronic automatic data 
logger temperature indicator monitor. 


In Attendance: H. T. Sawyer, V. P.; M. 
Probst, V. P.: H. Ladd, Asst Sales Mer; 
E. J. Grace, Con; J. Gill, Chief Eng; 
K. Strahlberg, Eng; M. Sackin. Eng; H. 
Yass, Eng: §. Marsh, Eng. 


LANDIS & GYR, INC. 
45 W. 45TH ST. ‘ 
Se ween an. Y. ................ 115 


Exhibiting: Sodeco electrical impulse and 
yamine counters with manual or 
oo reset; high-speed impulse coun- 
: oe impulse transmitter: adding and 
ubtracting counter; plug-in type impulse 
ee pulse-operated decades. RMB 
- ature radial ball and roller bearings, 
s oe and special bearings. 
endance: M. Wiesendanger, Sec’y- 
hiteot hd R MeNiff, Sales Mer; W. Stein- 
Mach ales; W. B. Fairfield, Sales, R. A. 
, Sales; E. w. Parina, Sales. 


HAPRINSULATOR CO., INC. 
CESS Equip 
awe ne MENT Div. 


September 1957 


Exhibiting: New Lapp “Electro-Matic”’ 
Pulsafeeder, takes control from electronic 
instruments 0 to 5 MA. output and pro- 
portionally adjusts Pulsafeeder flow rate 
from zero to maximum flow. Pump sizes 
available to handle flow rates from a 
few cc’s per hour to 5.5 gallons per 
minute. Pressures up to 3200 psig 

In Attendance: L. F. Wilson, Sales Mer: 
R. P. Wickins, Appl Eng; J. Devlin, Appl 
Eng; V. Leipold, Dev Eng; D. G. Wil- 
liams, Service Eng. 


LEEDS & NORTHRUP CO. 
4901 STENTON AVE. 
PHILADELPHIA 44, PA. er 


Exhibiting: Working demonstration of a 
sulfuric acid plant with a complete data- 
handling system; working demonstration 
of L&N’s new gas chromotograph ana- 
lyzer; new wheatstone bridge; new po- 
tentiometer; batch-type coulometer; 
dropping mercury electrode assembly; a 
high-speed recorder (Speedomax G); new 
telemetering recorder; and an operating 
voltage recorder. 

In Attendance: F. D. Burnett, Mgr De- 
troit Office; J. E. Casey, Tech Asst for 
Service; N. Cohn, Mgr Mkt Dev; R. K. 
Davis, Sec Hd Analytical Insts; A. R. 
Floreen, Sec Hd Sales Prom; W. A. 
Macon, Mer Cleveland Office; J C. 
Melcher, Sec Hd Gen Insts & Systems: 
D. E. Moat, Dir of Mktg: W. H. Neu, 
Mer Pgh Office; M. S. Nolen, Mer Cin- 
cinnati Office; H. L. Scut, Sales Mer; 
Cc. W. Sullivan, Mer Columbus Office: A 
E. Tarr, Asst to the Pres: E. A. Yeo, 
Mer Chicago Office. 


LELAND, G. H., INC. 
123 WEBSTER ST. 


ES, SOUEOE ooh eescnennrcetsarees 107 
Exhibiting: Ledex rotary solenoids, cir- 
cuit selectors and hermetically sealed 
switches. 

LESLIE CO. 

GRANT & VALLEY BROOKS AVES. 
LYNOMURST, NM. J. wn cccccccee 1241, 1243 
Exhibiting: Pressure reducing valves, 


liquid level, pressure & temperature con- 
trollers, diaphragm control valves, pump 
pressure regulators, self-cleaning strain- 
ers, operating valves. 

In Attendance: John S. Leslie, Pres; 
Russell W. Boettiger, Dir of Sales; 
Arthur J. Dromm, Dist Sales Mer; John 
R. Bermingham, Dist Sales Mer; Alfred 
A. Betts; Harold G. Jones; J. J. Fregeau; 
George W. Murphy; Robert W. Shedd; 
Warren M. Wilson; A. Barnard Young. 


LIBRASCOPE, INC. 
808 WESTERN AVE. 
GLENDALE, CALIF. ... er 


Exhibiting: X-Y plotters and accessories; 
analog digital converters (shaft convert- 
ers); mechanical computer components; 
electronic computer components; flow 
computer, linear integrator; magnetic 
tape noiserasers; special  sine-cosine 
shaft converter. 

in Attendance: K. J. Slee, Pub Rel Dir; 
R. E. Hastings, Mgr Comm Div; H. E. 
Shane, Sales Eng; E. Hirt, Sales Eng; D. 
Ogilvie, Sales Eng; R. Williamson, Sales 
Eng; C. Krill, Chief Eng Comm Div; 
E. W. Silvertooth, Sales Eng. 


LINDE Co. 
DIV. OF UNION CARBIDE 
30 E. 42ND ST. 
OW VORK 17, Me Ve ccccsdevecccens 417 


Exhibiting: Industrial sapphire for bear- 
ings; windows and domes for infrared 
applications; sapphire radiation pipes; 
alumina polishing powders; sapphire 


balls; rods, tubing and special shapes 
In Attendance: A. K. Seemann, Mer 
Crystal Prod; R. F. Flood, Gen Mer 
Flame Plating & Crystal Prod; S. Hahn, 
Mer Mkt Res; I. Brown, Sales Eng: J 
Hopkins, Sales Eng; F. McGuire, Sales 
Eng. 


MACKENZIE WALTON CORP. 

SUB. OF READING TUBE CORP. 
478 PAWTUCKET AVE. 
PAWTUCKET, R. lI. . 1206 


Exhibiting: Capillary, bourdon gauge, 
thin wall, braid covered, special shape, 
refrigeration, general purpose, water, 
drainage and _ integral finned, finned 
seamless, precision tubing in copper and 
copper-base alloys. 

in Attendance: Norman W. Fulton, V. P 
& Gen. Mer; J. Louis Shaefer, Asst to V. 
P. & Gen Mer; Morris Wuerpel, Sales 
Mer; Robert R. Willis, Process Ene 


MAGNAFLUX CORP. 
7300 W. LAWRENCE AVE. 
CHICAGO 31, ILL. .... 1107 


Exhibiting: Wide range of electronic and 
ultrasonic testing instruments including: 
precision magnetic field meter: conduc- 
tivity meter for evaluating and sorting 
materials according to alloy, hardness, 
and heat treat conditions; eddy current 
instruments for inspecting non-magnetic 
rod, tube, and wire; ultrasonic instru- 
ments for measuring thickness and locat- 
ing defects 

In Attendance: R. N. Baughman, Br Mgr 
Cleveland; R. A. Peterson, Sup Appl Eng; 
H. N. Nerwin, Elec Eng; R. Kenton, 
App! Engrg; D. P. Walsh, Central Reg 
Mer; F. S. Catlin, Sales Prom Mer; B. 
H. Robinson, Res Eng 


MAGNETIC RESEARCH CORP. 
3160 W. EL SEGUNDO BLVD. 
HAWTHORNE, CALIF. ......... . 424 


Exhibiting: Complete new line of Stabl- 
volt dual magnetically regulated DC 
power supplies; Micromag low level mag- 
netic DC signal amplifiers for telemeter- 
ing, thermocouple, and strain gauge sig- 
nals; recently introduced high power 
industrial magnetic servo amplifier for 
operation of industrial machinery without 
extensive hydraulic or mechanical sys- 
tems, offers 30 millisecond response 
maximum: airborne power supplies and 
instrument magnetic servo amplifiers. 
In Attendance: A. R. Hunter, Sales Mer; 
Dick E. Noble, Appl Eng. 


MAGNETROL, INC. 
2110 S. MARSHALL BLVD. 
CHICAGO 23, ILL. .. ; .... 1006 


Exhibiting: Magnetrol liquid level and 
flow controls. Operation based on unique 
principle utilizing only permanent mag- 
netic force to transmit level travel from 
liquid level to switching mechanism. 
Choice of pneumatic or electric operation. 
In Attendance: Lester E. Stybr, Sales 
Mer; Richard J. Haupt, Sales Liaison 
cng: S. R. Illes, Sales Eng; Howard 
Collura, Sales Eng 


MAKEPEACE, D. E. CO. 
PINE & DUNHAM STS. 
ATTLEBORO, MASS. ... Tote tT 


Exhibiting: Slip rings and slip ring as- 
semblies, contacts and tubing. 


MANNING, MAXWELL & MOORE, INC. 
STRATFORD, CONN. ..932, 936, 938, 940 
Exhibiting: Consolidated Ashcroft Han- 
cock Div. Pressure gauges and transmit- 
ters; industrial thermometers and tem- 
perature regulators; safety relief valves; 
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> exhibitors: 


bronze and steel valves. Industrial Con- 
trols Div: electronic transmitters for 
pressure, flow and temperature; indicat- 
ing and recording transistorized control- 
lers; compact multi-unit control system; 
multi-unit indicators and manual-auto- 
matic stations; electro-pneumatic and 
electro-hydraulic final control elements. 
In Attendance: E. M. Moore, Gen Mer 
Ind Cont Div; K. W. Peterson, Sales Mer 
Ind Cont Div; C. A. Bobb, Mer Sales 
Eng Ind Cont Div: H. J. Ruston, Mer 
Sales Eng Ind Cont Div; R. K. Forsman, 
Sales Eng Ind Cont Div; A. W. Coleman, 
Sales Mer CAH Div: W. D. Cullen, Sales 
Eng CAH Div; H. F. Colgan, Sales Eng 
CAH Div; W. H. Bolin, Mgr Prod Plan, 
CAH Div; L. L. Edgren, Prod Mgr, 
CAH Div. 


MARTIN-DECKER CORP. 
3431 CHERRY AVE. 
LONG BEACH 7, CALIF. ........... 1248 


Exhibiting: Hydraulic load measuring, 
indicating, and _ recording equipment; 
tension load cells; compression load cells; 
complete load measuring systems; two 
and four channel electric recorders for 
pressures up to 15,000 Ibs., and rotational 
speed up to 3,000 rpm; remote record- 
ing systems. 

In Attendance: A. G. Herrick, Sales Mer; 
Cc. L. Howard, Sales Eng. 


MASON-NEILAN 
NON EPO, OUS  cesecnwccceseaece 1332 


Exhibiting: Temperature and pressure 
transmitters; pneumatic instruments; 
control valves; liquid level controllers; 
tank selectors; pulp and paper mill con- 
trol systems. 

In Attendance: C. W. Gram, V. P. Sales; 
E. A. Bianchi, V. P. Eng; P. Wing, Jr., 
Chief Eng; A. B. Powell, Sales Mer: W. 
F. Priest, Eastern Reg Mer; E. P. Head, 
Southeastern Reg Mer; A. M. Thackara, 
Western Reg Mer; R. O. Smith, N. Y. 
Dist Mer; C. H. Hoyt, Chicago Dist Mer; 
J. W. Brown, Pgh Dist Mer. 


MAXSON INSTRUMENTS CORP. 
SUB. OF THE W. L. MAXSON 


CORP. 
47-37 AUSTELL PL. 
LONG ISLAND CITY 1, N. Y. ....... 724 


Exhibiting: Servo and computing ampli- 
fiers; precision phasemeter; wide band 
UHF power oscillator; statistical acceler- 
ometers; acceleration sensitive switches; 
I-F amplifiers; specialty transformers; 
audio & wideo amplifiers. 

In Attendance: Roald N. Evensen, Mer 
Aircraft Instrument Sales, Maurice 
Grosso, Sales Eng. 


MB MANUFACTURING CO. 
DIV OF TEXTRON INC. 
P. O. BOX 1825 
NEW HAVEN 8, CONN. ............ 1130 


Exhibiting: New Model C 20, liquid cooled 
electrodynamic vibration exciter; vibra- 
tion meters; vibration pickups; special 
performance Isomode vibration  elimi- 
nators; Iso-Damp vibration and shock 
mounts. 

In Attendance: W. W. Jarowey, Asst 
Chief Sales Eng; J. A. Dickie, Engr Mer; 
J. C. Stephens, Sales Prom Mer. 


MERIAM INSTRUMENT CO., THE 
10920 MADISON AVE. 
CLEVELAND 2, OHIO ........... 727, 729 


424 


Exhibiting: Manometers for indication of 
pressure, flow and liquid level; pressure 
switches; contactor manometer type for 
repeatable accuracy. 

In Attendance: J. B. Meriam, Jr., Pres; 
Charles Meriam, Western Div Mer; Mark 
Meriam, Sec’y; A. A. Hejduk, V. P.; L. 
E. Rogers, Sales Mer Instrument Div; 
John Zrimec, Chief Eng Instrument Div; 
Frank Stapor, New Prod Dev Head. 


METAL BELLOWS CORP. 

P. O. BOX 35 

NEWTON LOWER FALLS 62, MASS. 
111 


Exhibiting: Precision metal bellows and 
bellows assemblies. 


METALAB EQUIPMENT CORP. 
DIV. OF NORBUTE CORP. 

270 DUFFY AVE. 

HICKSVILLE, L. I., N. Y. 


Exhibiting: Scientific laboratory equip- 
ment and furniture; base cabinets, fume 
hoods, storage and sink units, specialized 
equipment, center tables, wall cases and 
cabinets, tables (all purpose): radio ac- 
tive equipment; complete laboratories 
planned and produced for industry, edu- 
cation and hospitals. 

In Attendance: Wayne A. Reed, Sales 
Mer (National); Gerry Elson, Sales; 
Kenneth Hickman, Sales; Fred Grushoff, 
Reg Sales Mer; Paul Sales; 
Joseph Layne, Sales; Tom Passero, Sales. 


Cooper, 


MICRO-TEST INC. 
657 N. SPAULDING AVE. 
LOS ANGELES 36, CALIF. ........ 1504 


Exhibiting: Resistance wire strain gages 
(weldable high temperature type); roller- 
electrode, welders and oscillographs for 
use with resistance wire strain gages. 
In Attendance: John D. Russell, Pres; 
Sanford Friezner, Chief Eng; Sheldon M. 
Coler, Sales Mer. 


MIDWESTERN INSTRUMENTS 
P. O. BOX 7186 


gE Ee eee 1462 
MILLIVAC INSTRUMENT CORP. 

2315 SECOND AVE. 

SEHENECTADY, Me Vo cccciccccvcess 510 
Exhibiting: Ultra sensitive DC relay 


5 X 10-"A for electro-chemical automa- 
tion. Polyfunctionist, AC and DC wheat- 
stone bridge; sensitive AC and DC volt 
meters and amplifiers. 

in Attendance: Dr. W. K. Volkers, Pres. 
& Chief Eng; Mrs. D. J. Volkers, Sales 
Mer; D. P. Morey, Res Eng; R. Bojarski, 
Eng. 


MILTON ROY CO. 
1300 E. MERMAID LANE 
PHILADELPHIA 18, PA. ...... 1339, 1341 


Exhibiting: Controlled volume pumps; 
chemical relief and back pressure valves; 
and automatic recording analyzers for 
the silica concentration and hardness of 
water. Operating pumps will demon- 
strate their use as final control elements 
through automatic electronic speed or 
pneumatic stroke adjustments; solenoid- 
actuated clutch control; and manual dial 
adjustments of stroke length. 

In Attendance: R. T. Sheen, Pres; W. T. 
Griffiths, V. P. of Mktg; J. Procopi, Sales 
Mer; H. R. Smith, Asst Sales Mer; G. 
Schneider, Mgr Res & Dev of Analytical 
Inst; J. W. Segraves, Supvr Mkt Dev; 
W. H. Ryan, Appl Eng; E. Goldstein, 
Appl Eng. 


MINE SAFETY APPLIANCES CO. 
201 N. BRADDOCK AVE. 





PITTSBURGH 8, PA, 


+A? 
Exhibiting: Lira infrared fas and 
analyzers in two models, null balance 


deflection type. Gas Thermatron 

thermal conduction and thermal co 

tion to provide accurate measurement, 
a single component in a complex a 
ture of gases. Ultra-Aire filters in 

models, standard, fire resistant and fj 
proof that assure sterile and dust ra 
air for personnel and equipment, ™ 
In Attendance: N. W. Hartz, Sales y 
Tech Prod Div: J. P. Sherwin, ASSt Sale 
Mer Tech Prod Div: L. B. Maley, Instry. 
ment Service; J. E. Gray, Instrument 
Service; G. T. Henderson, Instrument 
Service; V. J. Elliott, Instrument Sery. 
ice; H. D. Edwards, Instrument Service 


MINNEAPOLIS-HONEYWELL peg. 
co. 
WAYNE & WINDRIM AVES, 
PHILADELPHIA 44, PA, 
802-814, 901.9% 


Exhibiting: ElectroniK instruments; flow 
meters; thermometers and Pressure 
gages; miniature pneumatic instruments: 
control valves; accessories: industrial 
controls; data handling systems, 

In Attendance: R. M. Woodside; A P 
Day; R. Weisehan; W. Nash; R. J. Owep: 
T. K. Thomas; F. Duncan; H. F. Bengop: 
R. H. Walker; C. E. Sharp. 


MOISTURE REGISTER CoO. 
1510 W. CHESTNUT ST. 
ALHAMBRA, CALIF. ee 


Exhibiting: Electronic moisture testing 
instruments for use on such products as 
lumber, wood products, paper and pape 
products, containers of all types, textiles 
woodwaste materials, and a wide variety 
of granular materials including, indus 
trial chemicals, food materials, fibers, 
vegetable oil produtcs, dehydrated prod- 
ucts, feeds, fertilizers, etc. 

In Attendance: John R. Barnes, Pres; 
R. J. McLean, Sales Mer; M. L. Me 
Brayer, Chief Eng; Arthur L. Mer- 
field, Mfg Rep & Pres of Merrifield Co, 


MOOG VALVE CO., INC. 
PRONER AIRPORT 
EAST AURORA, N. Y. ... — 


Exhibiting: Electro-hydraulic serw 
valves: actuators, control systems and 
components. 

In Attendance: K. D. Garnjost, Chie 
Systems Eng; Wm. J. Thayer, Chief Der 
Eng; V. C. Bell, Sales Mer; H. E. White, 
Sales Mer: L. H. Geyer, V. P. Salesé 
Eng: E. H. Treff, Chief Prod Eng. 


MOORE PRODUCTS CO. 
H & LYCOMING STS. 
PHILADELPHIA 24, PA. ....-+: 813, 815 


Exhibiting: For the process industries: 
temperature, pressure, liquid-level, and 
flow measuring transmitters, pneumatic 
controllers & M/P stations; electronit 
liquid-level controller; pneumatic & elec 
tric valve positioners. For the high- 
production metal working industries: aif 
gages for precision dimensional meat 
urement; automation stations for auto 


matic gaging; and machine tool control 


In Attendance: R. C. Hopkins, Mer = 
land Br Office; K. W. Lyons, Mgr Atlat 
Br Office; H. S. Wilson, Mgr oo 
Br Office; D. R. A. Jones, Mer 

Br Office; W. B. Miller, Mer eer 
Br Office; R. A. Barnes, Mer ine 
Angeles Br Office; W. M Balle 


Mer Louisville Br Office; J. ra 


brill, Mgr; N. Y. Br. Office; H. si 
ster, Mer Phila Br Office; rs 1 
Quillen, Mgr Pgh Br Office; Ltd 


Mitchell, Pres Moore Instrument Co, 
Toronto. 
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SAMUEL & CO. 


ORE, 
* DEKORON PROD. DIV. 


MANTUA, OHIO ...ce cece eer reece 


Plastic-coated copper, alumi- 


iting: 
ee steel tubing; polyethylene, 


ss and nylon tubing; copper alumi- 
_— nd plastic tubing in multiple tube 
ene and flat ribbon construction; 
satis tubing in fire-resistant bundles; 
See boxes and entry grommets; fit- 
: s for plastic tubing; complete line of 
a d tubing for instrumentation. 


an 
wen dendaneet R. B. Burnham, Gen 
Sales Mer; James F. Rogers, Sales Mer 


- Robt. Thomas, Sales Dept; 
peg te Dept; Will Toll, Sales 
Dept; Herbert Grandage, Sales Dept; 
James Murphy, Sales Dept; Frank H. 
Olton, Exec V. P.; R. E. Brumbach, Chief 
Eng; Han Johansen, Engrg Dept. 


MUIRHEAD INSTRUMENTS INC. 


677 FIFTH AVE. 
maw YORK 22, N. Y. .......---+-- 


Exhibiting: Phasemeter, decade oscilla~ 

tor; synchro test fixture; industrial 

Weston reference cells; display of Muir- 

head synchros to MIL spec in current 
duction. 

in Attendance: Paul L. Irvine, V. P.; A. 

Roy Smith, Eng; Ian Smith, Eng. 


MYCALEX CORPORATION OF 
AMERICA 

125 CLIFTON BLVD. 

CLIFTON, Ne Jo .cccccccceccceesccene 1204 


Exhibiting: Supramica ceramoplastic in- 
sulating materials for use at tempera- 
tures as high as 1000 degrees F. Mycalex 
glass-bonded mica high-frequency insu- 
lation. 

In Attendance: J. H. DuBois, V. P. Eng; 
Harry G. Lake, Comm Eng. 


NASH ENGINEERING CO., THE 
S$. NORWALK, CONN. ........ 1347, 1349 


Exhibiting: Nash® Clean Air® brand 
non-lubricated compressors for instru- 
ment air supply. These pumps deliver 
only clean, air free from dust, heat or oil, 
without requiring oil filters, dust filters, 
or after-coolers. Accurate instrument re- 
sponse is assured and instrument servic- 
ing is reduced. 

In Attendance: Edward A. Mead, V. P. in 
charge of Sales; Frederick W. Green, 
Mer Ind Sales; Edward A. Barton, Sales 
Eng; George B. Wright, Pub Mer. (In 
charge of Booth). 


NATIONAL BUREAU OF STANDARDS 
CONNECTICUT AVE. & VAN NESS ST. 
WASHINGTON 25, D. C. 

Main Exhibit Hall 


NATIONAL ELECTRIC INSTRUMENT 
co. 

92-21 CORONA AVE. 

ELMHURST, L. I., N. Y. ............ 714 


Exhibiting: Boroscopes. 


NAVY, DEPARTMENT OF 
Main Exhibit Hall 


Exhibits of more than 20 Naval Research 
bs., showing latest in instrumentation 
used in various Navy operations, includ- 
ag displays of some of major rockets 
n missile program, together with instru- 
ation and circuitry involved in 
nching and operation of missiles. 


NEW IDEAS IN INSTRUMENTATION 
Main Exhibit Hall 


Exhibiting: Winners in the Annual ISA 


Co: en 
dean of new instruments, components, 
applications, 


September 1957 


NEW HERMES ENGRAVING 
MACHINE CORP. 

13-19 UNIVERSITY PLACE 

NEW YORK 3, N. Y. . Sis a 1025 


Exhibiting: Portable and bench type en- 
gravographs for dials, panels, panto- 
graphic profiling and milling on all metals 
and plastics. Pantograph with pneu- 
matic attachment for the drilling of 
printed circuit plates at the rate of ap- 
proximately 100 holes per minute. 

In Attendance: George Berlant, Sales 
Eng; Jack M. Beggs, Sales Eng; Joseph 
Gideon, Sales Eng; Neil W. Hanse, Sales 
Eng; Robert Goertz, Sales Eng; Charlie 
Jennings. 


NEW DEPARTURE 
DIV. OF GENERAL MOTORS CORP. 
269 N. MAIN ST. 


ee .213 
NON-LINEAR SYSTEMS, INC. 

DEL MAR AIRPORT 

DEL. MAR, CALIF. .........5.. 1622, 1624 


Exhibiting: Digital AC and DC volt- 
meters, ratiometers, ohmmeters, auto- 
matic testing and data reduction systems 
and analog-to-digital converters. 

In Attendance: Frank Strauss, V. P.; 
Don Fairchilds, Dir of Pub Rel; Herb 
Tragesser, Reg Rep. 


NORCROSS CORP. 
247 NEWTONVILLE AVE. 
NEWTON GB, MAGE. ...cccccccceces 735 


Exhibiting; Norcross recording and con- 
trolling viscometers for process control 
applications in _ diversified industries. 
Featuring new pipe-line viscometer and 
temperature compensation. Sensitivity 
and repeatability will be demonstrated 
and application data available on; solvent 
control for finishing, wire coating, roto- 
gravure printing, sizing and various 
coating processes; end point determina- 
tion; starch processes; and petroleum 
processes. 

In Attendance: Austin S. Norcross, Pres; 
Robert A. Norcross, Sales Eng; Robert 
S. Davis, Jr., Sales Eng. 


NORDEN-KETAY CORP. 
COMMERCE RD. 
STAMFORD, CONN. ...........1564, 1570 


Exhibiting: Rotating servo components, 
digital equipment, transistor analyzers, 
high temperature synchros, precision 
gears, integrating tachometer generators, 
flight instruments, transistorized resolver 
amplifiers. 

In Attendance: G. D. Butler, Dir of Sales; 
K. A. Bacon, Prod Spec; H. I. Rudman, 
Sales Prom Mer; H. M. Winton, Mer of 
Sales & Engrg; G. A. Viane, Sales Eng; 
L. E. Butzman, Sales Eng; P. Halas, Reg 
Sales Mer; G. S. Bedworth, Sales Eng; 
M. Gallagher, Sales Eng; D. Griffin, Sales 
Eng. 


NORTH AMERICAN PHILIPS CO., INC. 
750 S. FULTON AVE. 
MOUNT VERNON, N. Y. 

1610, 1612, 1614, 1616 


NORTH AMERICAN VAN LINES, INC. 
WORLD HEADQUARTERS 
PORT WAVKEE. 1, TOUS 6 occ ccccsesecs 414 


Exhibiting: Transportation of electronic 
devices and other high value materials 
in padded vans. (uncrated). 


NORTH ELECTRIC CO. 
553 S. MARKET ST. 


GALION, OHIO 


Exhibiting: Relays, automatic control, 
switching system components, and com- 
munication equipment. Featuring new 
wholly North manufactured RVF rotary 
switch; “M” type “telephone quality’ 
miniature relay; new ‘“‘E”’ type miniature 
relay; reed armature relay; subminiature 
IR-207 sealed relay; IR-226 sealed sensi- 
tive relay; multi-terminal connectors; 
Ericofon one-piece telephone. 

In Attendance: W. W. Crissinger, Ind 
Div Mer; H. H. Brewer, Field Service 
Sup; G. C. Harmon, Asst to the Mer; 
Clayton Kielich, Field Eng (Chicago 
Area); N. B. Earley, Field Eng (Ohio 
Area). 


NORWOOD CONTROLS 
UNIT OF DETROIT CONTROLS 
DIV. OF AMERICAN-STANDARD 
934 WASHINGTON ST. 
NORWOOD, MASS. ......... 831, 833, 835 


Exhibiting: ElectroSyn null balance 
measuring systems for pressure, tem- 
perature, differential pressure and flow. 
Engine pressure transducers for dynamic 
pressure measurement. Delta switch 
mercury jet switch for high speed data 
sampling. 

In Attendance: J. M. Devine, Gen Maer: 
M. D. Altfillisch, Mgr Tech Sales; J. D. 
Phillips, Appl Eng; H. H. Elliott, Appl 
Eng; G. F. Slowe, Field Eng; C. E. 
Masten, Field Eng; V. S. MacIntyre, Eng. 


NUCLEAR PRODUCTS CO. 
898 E. 140TH ST. 
CLEVELAND 10, OHIO ..............404 


ODELL, M. P., CO. 
26614 CENTER RIDGE RD. 
CER ea ATE Ee, QOOID o.5ccteesann coceun 413 


Exhibiting: Engineering representation 
of electronic instrumentation for Boesch 
Mfg. Co; Brush Electronics Co; Eletro- 
Measurements; General Precision Labs; 
Keithley Instruments; Narda Corp; Geo. 
A. Philbrick; Radio Frequency Labs; 
Spencer Kennedy Labs; Varian Assoc: 
G. M. Giannin & Co; Computer Measure- 
ments. 

In Attendance: M. P. Odell, Pres; R. C. 
Lace, Sales Mgr; H. C. Meinzer, Ad & 
S.P. Mer; J. LaJoe, Saies Eng; H. 
Martin, Sales Eng; A. Fichter, Sales 
Eng; E. Crawford, Sales Eng; R. Crane, 
Sales Eng. 


OFFNER ELECTRONICS INC. 
5320 N. KEDZIE AVE. 
eee ..212 


Exhibiting: Dynograph recording assem- 
bly featuring high sensitivity amplifiers 
with absolutely stable d-c recording and 
no warm-up time delay; convertible 
Dynograph recorder with ink or inkless 
recording and curvilinear or rectiliear 
highly accurate paper drive with quick 
coordinates in one assembly; the new and 
self-alignment and zero-weave features; 
Type 190 data amplifier providing high 
precision differential amplification of low 
level signals for data reduction, control, 
etc. 

In Attendance: George W. Little, Sales 
Mer; Sol Mann, Asst Chief Eng; James 
D. Hansen, Asst Chief Eng; Irving Poff- 
man, V. P. 


OHMART CORP., THE 
2236 BOGEN ST. 
CINCINNATI 14, OHIO ... TP. 


Exhibiting: Complete line of raéiation 
type density gauges for measureme.it and 
control of specific gravities of liquids, 
percent solids of slurries, interface ar- 
rival signaling of materials contained in 
tadiation type level 


pipes or vessels 
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>» exhibitors: 


indication and control for material con- 
tained in tanks or vessels and for indica- 
tion of interface position between light 
and heavy materials in tanks or vessels. 
In Attendance: Philip E. Ohmart, Pres; 
Gordon W. Hickenlooper, Sales Eng; H. 
L. Cook, Jr., Chief Eng; John J. Poliksa, 
Prod Mer; R. J. Hendee, Sales Fing. 


OKONITE CO., THE 
PASSAIC, N. J. 


Exhibiting: Flexible, armored control 
tubing; cooper or aluminum tubes, spi- 
ralled, and jacketed with one of « variety 
of available coverings determined by in- 
stallation or environmental conditions; 
designed for use in pneumatic and hy- 
draulic instrument linkage. 

In Attendance: John E. Hogan, Elec Eng; 
Thomas G. Johnson, Man Prod Adv & 
Merch; Wilfred L. Brown, Adv. 


OSAKA METER CoO., LTD. 
472, KORI, NEYAGAWA CITY 
OSAKA, JAPAN 


Exhibiting: Tachographs, taximeters, 
speedometers and tachometers. 


PALMER THERMOMETERS, INC. 


2501 NORWOOD AVE. 


CINCINNATI 12, OHIO 723, 725 


Exhibiting: Thermometers: industrial in- 
dicating; laboratory or engraved; mer- 
cury actuated. Dials and recording ther- 
mometers. Temperature, pressure and 
volume recorders. Degree day counters. 
In Attendance: Bartlett Palmer, Pres; 
Douglas H. Hitt, Sales Mgr; Raymond 
Johnson, Works Mer; J. M. Mofford, 
Sales Rep; Frank Probst, Sales Rep; H. 
R. Bowers, Sales Rep; Robert Bowers, 
Sales Rep; James Bowers, Sales Rep. 


PANELLIT, INC. 

7401 N. HAMLIN AVE. 

SKOKIE, ILL. ..917, 919, 921, 923 
Exhibiting: Graphic panelboard, con- 


structed of formica-aluminum-formica, 
complete with aluminum symbols and ex- 
truded aluminum lines; information sys- 
tem and components; engineerim; design, 
consulting service, maintenance contrac- 
tual work; complete line of annuncia- 
tors and new type alarm shutdcwn sys- 
tem, including printout annunciators. 

in Attendance: Albert F. Sperry, Pres; 
Millard D. Shriver, V. P.; Howard W. 
Hudson, V. P.; Neil M. Blair, V. P.; 
Richard I. Barlow, Western Reg Mer; 
Robert L. Cleveland, Southeasiern Reg 


Mer; Richard H. Frost, Eastern Reg 
Mer; George P. Mitchell, Midwest Reg 
Mer; William B. Denniston, Gen Sales 


Mer. 


PARKER APPLIANCE CoO. 
17325 EUCLID AVE. 
CLEVELAND 12, OHIO 


Exhibiting: Flare and flareless type fit- 
tings; welding fittings for instrumenta- 
tion tubing lines; tube fabricating tools: 
sealing devices; synthetic rubber O-rings 
and other molded parts. 

In Attendance: D. A. Camerson, Gen 
Sales Mgr; S. E. Voran, Adv Mgr; C. E. 
Klamm, Tech Asst to Pres; W. D. Wyn- 


ant, Sales Mgr Tube & Hose Ftg Div; 
Leon Marmon, Sales Eng; Art Cutcliff, 
Sales Eng; J. C. Dusois, Sales Eng; 


Ernie Hall, Asst to Sales Mgr Tube & 
Hose Ftg Div; R. D. Beatty, Appl Eng; 
Paul Kozak, Asst Adv Mer. 
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PARTLOW CORP., THE 
2 CAMPION RD. 


NEW HARTFORD, N. Y. ..... 1305, 1307 
Exhibiting: Industrial temperature con- 
trols (thermostats); recording, indicat- 
ing, non-indicating, modulating, explo- 
sion-proof, limit controls, weatherproof, 
for —30°F to 1100°F range. Featuring 
new Model HL15-10,FM approved for 


high-limit. 

In Attendance: Howard W. Partlow, Jr., 
Pres; Wayne A. McGrew, V. P.; T. P. 
Owens, Sec’y; F. Abbott Chapman, Asst 
Chief Eng; Harry H. Jones, Sales Co- 
ordinator; Howard J. Jones, Office Mer; 
Charles W. Pflieger, Res & Dev. 


PEMCO 
5663 BRECKSVILLE RD. 
CLEVELAND, OHIO .......... .314 


PERKIN-ELMER CORP. 
MAIN AVE. 


NORWALK, CONN. ..»- 1486 


infra- 
instru- 
process 
stream 
lens; 


Exhibiting: Gas chromatographic, 
red and ultraviolet spectroscopy 
ments for laboratory use; new 
vapor fractometer for process 
control; variable focus television 
panoramic data camera; alignment theo- 
dolites; infrared coolers; Vernistat a.c. 
precision potentiometrs and non-linear 
function generator; fine optics. 

In Attendance: Paul C. Hutchinson; John 
H. Rhodes; Edward C. Berndt; Vincent 
J. Coates; John O’Connell; Edward Gar- 
lock; Horace McDonnell; Eldon Schramm; 
Frank Brown; Donald Bresky; Dr. A. 
Savitsky; T. J. Hutchinson, John D. 
Winninghoff; Charles J. Jones; Peter 
Moller; Robert Smith; Joseph Dixon; 
Ennis B. Warren, E. W. Dunstan; F. B. 


Hutchinson; Charles C. Dayton; Paul A. 
Wilks. 

PERKIN ENGINEERING CORP. 

345 KANSAS ST. 

EL SEGUNDO, CALIF. Masta 856 


Exhibiting: Magamp regulated DC power 
supplies, AC line regulators. 


PERMUTIT CO., THE 
RANAREX DIV. 
50 W. 44TH ST. 


PES ~ Vapeees See Oe Wel a Seb os Wess . 845 


Exhibiting: Models of the Ranarex indus- 
trial gas analyzer will be exhibited; wall- 
mounted Ranarex indicating-recorder; 
portable Ranarex indicator; portable test 
car granitometer. Working model of a 
typical gas proportioning system featur- 
ing a remote reading, automatically con- 
trolled Ranarex instrument. 

In Attendance: F. B. Leslie, Mgr Ranarex 
Div; H. G. Brown, Sales Eng 


PHILIPS ELECTRONICS, INC. 
INSTRUMENTS DIV. 
759 S. FULTON AVE. 


MOUNT VERNON, N. Y. .1610, 1612, 1614 


Exhibiting: New contact’ § microradio- 
graphic unit; new projection microradio- 
graphic unit (X-ray microscope tech- 
nique); emission microscope; bulk speci- 
men and 3-specimen X-ray spectograph 
units; 24-element autrometer; X-ray dif- 
fractometers; X-ray pectrograph; X-ray 
diffraction unit with cameras; rate- 
meters; scintillation & proportional coun- 
ter equipment; EM-100B and EM-75A 


electron microscopes; complete line of 
Norelco radiographic instruments. 
In Attendance: C. J. Woods, Natl Sales 


P. Wolf, Field Sales Mer; J. Gas- 


A. Gobus. 


Mer; 


tiero; 


PHOTO RESEARCH CORP. 
837 N. CAHUENGA BLVD. 





HOLLYWOOD 38, CALIF. 

Exhibiting: Photometric instruments 
7” ‘5 

PHOTRON INSTRUMENT co 

6516 DETROIT AVE. 


CLEVELAND 2, OHIO 

: SR 
Exhibiting: Direct-writing ill 

. SC 

multi-channel associate " aman ; 
above oscillographs. TS the 
In Attendance: N. H. Fayerw 
of Eng; Louis Greene, Eng. eather, De 
PIC DESIGN CORP, 
477 ATLANTIC AVE. 
EAST ROCKAWAY, N. Y. . oma 210 


Exhibiting: Precision gears, shafts Dear. 
ings, differentials, speed reducers : 
breadboard kits for application in the 
electro mechanical field. Particular y 
in research and develo 

tories. = 
In Attendance: 
Sales Mer. 


Peter J. Wellenberger 


POLAROID CORP. 

CAMBRIDGE 39, MASS. . . 1592, 1594, 15% 
Exhibiting: Polaroid transparency gy. 
tem, positive transparencies for projec. 
tion three minutes after picture is taken: 
oscillographs; photomicrographs ané 
demonstration of Polaroid cameras. 
In Attendance: Kemon P. Taschiogip, 
Agnes Rodgers, Stanford Calderwooi 
James Burleigh, Richard Garrett. 


POTTER AERONAUTICAL CORP. 
uu. & Ret 22 
UNION, WN. J. ....c0- ; 1013 
Exhibiting: Model 24 flow totalizer, pre 
determined pulse counter provides tota- 
izing, batching or control of fluids, solid 
or random events. Model 21 electronic 
counter, high frequency, counts produc 
tion line outputs or events, linear meas 
uring or volumetric measurement @ 
liquid or gases. Model 42 high-frequency, 


low-time-constant converter. Cutaway 
Pottermeter stainless steel turbine-typ 
flowmeter. Potter air speed indicator 


Pottermeter for food industry. 
David M. Potter; | 
Henry S. Evans; & 
November; A 
Orlando, 


Sanitary 
In Attendance: 
Hirsch; H. Scully; 
Toth; M. Bayer; M 
Strecker; P. W. McRaven; E 


POTTER & BRUMFIELD, INC. 
PRINCETON, IND. .... veel 


Exhibiting: General, sensitive and tele 
phone types of electromagnetic relays. 
In Attendance: Nelson Havill, Gen Sales 
Mer; Marlin Kirk, Sales Res Sup; T. B 
White, Spe Prod Eng. 


POTTER INSTRUMENT CO., INC. 
PLAINVIEW, N. Y. — 


Exhibiting: Model 905 digital magnett 
tape handler; magnistors; magnistor 
semblies; electronic counting equipment; 
electronic chronographs; perforated tay? 
readers. 

In Attendance: Edw. Gray, V. P.; Ji 
Flynn, Sales Mgr; J. Potter, Pres; & 
Schramm, Sales Eng; Wm. Jennings 
Sales Eng; Paul Steen, Adv Mgr. 


POWERS REGULATOR CO., THE 
3400 OAKTON ST. is 
SKOKIE, ILL. enone 


Exhibiting: Temperature, pressure ai 
humidity instruments; control 
complete systems for process, hot 
service and heating-ventilating-alte® 
ditioning applications. 

In Attendance: Robert Clark, Mer Indus 
trial Process Con; Fred Mulcahy, 
Cleveland Dist; Quent Thompem pa 
Buffalo Office; Clarence Baker, Mgt 


ISA Joan 





Offic 
Dee, 

Bern 
Lyna 
paws 


PRE! 


cHIC 


Exhi 
labor 
tinuo 


and 
Tag 
160° ] 
F; tii 
comp 
Jabor 
In A’ 
Jame 
Mer 


Ser I 


PRE! 
337 NV 
NEW 


Exhit 
chass 
try; 


In Ai 
Mer; 
Maha 


PROV 


P.W 
DUCA 
PHIL, 


Exhib 
Suppo 
cables 
to 3” 

Sharp 
Adjus 
meet 

Tee b 
Way, 

In At 
Carl | 


RADI. 
MELE 
Exhib 


handli 
gram) 


Septe: 


uments, 


ogranbe. 
ifiers tor 


ather, De 


fts, bear. 
cers, anj 
Nn in the 
lar usag, 
} labors. 


enberger 


1594, 159 
DCY sy 
r projec. 
is taken: 
S and 
Tas, 

Chioglon, 
derwood, 


P., 


0 


ver, pre 
eS total 
is, solids 
lectronic 
produc 
r meas 
nent of 
>quency, 
Sutaway 
ine-type 
idicator 
ndustry 
tter; 1 
ans; A 


agneti¢ 


88d s 


REE 











a3 





ook, Salesman; Vaughn 
Salesman; Don Farrell, Salesman; 
, Gardner, Salesman, John 


Bernard -alesman: Stan Ryan, Salesman; 
nn Smith, Salesman. 


ottice; Robert C 


pRECISION SCIENTIFIC CO. 
waz W. CORTLAND ST. 
GHICAGO 47, ILL. eeseeeeeeeeeee eens 


iti y i testers; a 
ipiting: New flash point : 
oe patch type tester and a con- 


ratory 
om explosion-proof (Class 1, Group 
in-line instrument; both recording 
D) results with 


tic, correlating 
os ol Osp Test D56; range 80 to 
160° F.; accuracy, * 1° F; repeatability, = 
F; time to flash, 2 to 2% mins.; time for 
complete cycle, 4 mins; sample size for 
laboratory model, 150 cc's. 
in Attendance: J. J. Kinsella, Sales Mgr; 
James E. Corrigan, Dist Rep; J. Black, 
Mgr Tech Ser Dept; H. P. Biemolt, Asst 
Mer Tech Ser Dept; J. Haverkos, Tech 
Ser Rep; B. Kamba, Tech Ser Rep. 


PREMIER METAL PRODUCTS CO. 


337 MANIDA ST. 
NEW YORK 59, N. Y. ...--- eee ee eens 313 


Exhibiting: Standard racks, cabinets, 
chassis, panels for the electronic indus- 
try; featuring Modu-Rak and Prem-O- 
Rak. 

in Attendance: Edwin L. Kossoy, Sales 
Mer; John O. Olsen, Sales; Forrest 
Mahannah, Sales; Richard Vilfroy, Sales. 


PROCESS CONTROL SERVICES CO. 
COULTER INDUSTRIAL SALES 


co. 
196 CLINTON AVE. 
sb nds e caddscoseese 1212 


Exhibiting: Coulter counter, particle con- 
tent and size distribution analyzer. 
In Attendance: R. H. Berg, Owner. 


PROCTOR, STANLEY M. CO. 
1900 EUCLID AVE. 
CLEVELAND 15, OHIO ............ 1232 


Exhibiting: Hydraulic control & regulat- 
ing devices; special rubber lined valves 
for controlling flows of solids & liquids 
in suspensions; high pressure reactors, 
autoclaves and instrument valves. 

In Attendance: Stanley M. Proctor, Pres, 
Stanley M. Proctor Co; Harry Went- 
worth, Gen Mgr, Atlas Valve Co; W. 
Derrick Johnston, Pres, High Pressure 
Equip. Co; George Raftis, Pres, Red 
Jacket Valve Co; Harry W. McCracken, 
V. P., 8S. M. P. Co; Randall M. Campbell, 
Sales Eng, Stanley Proctor Co. 


PROPORTIONEERS, INC. 
DIV. OF B. I. F. IND. 
345 HARRIS AVE. 


PROVIDENCE, R. |. ....... 711, 713, 715 


P-W INDUSTRIES, INC. 
DUCAN & MELROSE STs. 
PHILADELPHIA 24, PA. 


Exhibiting: Tray, ladder and general 
Supports for single tubing; multitube and 
cables in width from 1” to 24”, 114” high 
ac high, and in length from 1’ to 16’. 
ian bend or radii fittings available. 

justable horizontal and riser fittings to 
ee in direction or elevation. 
hid ars, bulkhead bars and tube race- 


In Attendance: Edward E 
: . Wagner, Pres; 
Carl Johnson, Sales Eng. 


RADIATION, INC, 


MELBOURNE, I 6 0: 6d caste 1242, 1244 


hanibiting: High speed digital data 
cam). System (animated block dia- 


September 1957 


In Attendance: B. Yagerman, Mer Std 
Prod; Cy Underwood, Mer Field Engrg; 
Bob Marquardt, Mgr Central Reg; Jack 
Petersen, Asst Mer Eastern Reg; Hal 
Gettings, Mgr Adv. 


RADIO FREQUENCY LABS., INC. 
POWERVILLE RD. 
BOONTON, N. J. 


Exhibiting: Telemeter transmitter and 
receiver; remote telemeter control panel; 
Comvor data transmission terminal; leg 
adapter panel; carrier detector; DC hy- 
brid; party line keying accessory. 

In Attendance: Henry E. Emker, Chief 
Appl Eng; George King, Eng; Richard 
Treible, Eng; Robert H. Denton, V. P. 


RAMO-WOOLDRIDGE CORP., THE 
5730 ARBOR VITAE AVE. 
LOS ANGELES 45, CALIF. ......529, 631 
Exhibiting: RW-300 digital control com- 
puter for fully automatic control of in- 
dustrial process plants; specifically de- 
signed to automatically control a wide 
variety of manufacturing processes, in- 
cluding paper manufacturing, metals 
processing, chemical manufacturing and 
oil refining; full transistorized; dimen- 
sions 55” long 28” wide, 36” high; weighs 
approximately 400 pounds. Transistor- 
ized DC to DC transformers 

In Attendance: Computer Systems Div: 
M. Phister, Jr., Head, Indust Cont Sys- 
tems Sect; D. W. Burbeck, Head, Digital 
Control Dept; E. E. Bolles, Assoc Head, 
Digital Control Dept; W. E. Frady, 
RW-300 Proj Head; C. G. Laspe, Member 
Tech Staff; T. M. Stout, Member Tech 
Staff; Electronic Inst Div: C. W. Carson, 
Admin Asst; W. E. Harmon, Member 
Tech Staff; J. H. Klein, Member Tech 
Staff. 


RELIANCE ELECTRIC & ENGRG. CO. 
24701 EUCLID AVE. 
CLEVELAND 17, OHIO ....... 1360, 1362 


Exhibiting: New Reliance right angle 
A. C. gearmotor, printed circuit panel 
for new design V*S Jr. drive control unit; 
lug bases for high current electronic 
tubes; A.C. P base motor; A.C. D-Flange 
motor; hydraulic pump-mount motor; 
A.C. brakemotor; Reeves automatic vari- 
able speed drives; test stand designed to 
show speed regulation ability of the 
V*S drive; Reeves motor pulley; Reeves 
motodrive; Reeves transmission. 

In Attendance: W. W. Spanageil, Cleve 
Dist Mer; J. H. Gepfert, Mgr Trans 
Sales; T. P. Knoedler, Sales Eng; T. R. 
Corn, Sales Eng; F. M. Fox, Sales Eng; 
Cc. Y .Goss, Sales Eng; A. M. Highley, 
Sales Eng; J. R. Zahn, Sales Eng; R. W. 
Pedler, Sales Eng; A. G. Conway, Sales 
Prom. 


REPUBLIC FLOW METERS CoO. 

SUB. OF ROCKWELL MFG. Co. 
2240 DIVERSEY PARKWAY 
A re eat 702 


Exhibiting: Complete new line of pneu- 
matic force-balance instruments embody- 
ing the vector principle as a means of 
calibration; including pressure, differen- 
tial pressure, temperature, control and 
flow transmitters, as well as pneumatic 
totalizing, multiplying, squaring and 
square rooting computers for use with 
control systems. 

In Attendance: T. E. Bell, Sales Mgr; G. 
E. Lindeman, Prod Eng; R. B. Drescher, 
Eng; S. Hammarstrom, Eng; E. H. 
Sweeney, Eng; J. H. Warren, Eng; R. C. 
Bryant, Eng; R. E. Holmes, Eng; L. C. 
Waltor, Eng; D. McKenzie, Eng. 


RESEARCH CONTROLS 
BOX 5035 
CUES 0.:05.09.44.3 6 5ddwnsuncnn ed 218 


Exhibiting Valves: miniature, diaphragm 
operated; low flow — Cv's 2.0 to 0.000002; 
‘orrosion resistant all materials: throt- 
tling; pinch type; positioner mounted; 
old temperature; packless manual 
micrometer needle; proportioning; con- 
trol; sampling. 

In Attendance: Roy Horton, Mer: Paul 
M. Sanders, Plant Mgr; Ray Posey, Chief 
Eng; B. W. McKalip, Sales; Paul Webb, 
Sales; W. J. Sommers, Sales; Warren 
Erftenbeck, Sales; George Kuhn, Sales. 


REVCO INC. 

1900 LYNDALE SO. 

MINNEAPOLIS 5, MINN. ...423 
Exhibiting: ‘“‘Zero-Max"’ variable speed 


transmissions, both motorized and not 
motorized to give infinite speed varia- 
tions in the fractional horsepower field. 
In Attendance: Leo J. Cross, Sales Eng; 
Gerry Morello, Sales Eng; Wm. Goodson, 
Sales Eng; Wm. Unterriemer, Sales Eng; 
Frank Tracey, Sales Eng; Wm. Whit- 
aker, Sales Eng; Richard Hersey, Sales 
Eng; Arch Mason, Sales Eng: Richard 
Gray, Pres. 


REVERE CORP. OF AMERICA 

SUB. OF NEPTUNE METER CO. 
N. COLONY RD. 
WALLINGFORD, CONN. ... 1651 


Exhibiting: New impeller flowmeters and 
indicators for totalizing fluid flow; new 
optical level control switches featuring 
extreme accuracy, no moving parts; av- 
eraging and individual reading thermo- 
couple harnesses; Glaswitch relays op- 
erating in milliseconds, billions of op- 
erations for low level switching; new 
electronic strain gage load cells featur- 
ing high accuracy, extreme small size. 

In Attendance: R. W. Ayers, Sales Mer; 
G. W. Grace, Div Sales Mgr; Cc. W 
Silver, Div Sales Mer; A. J. Aldi, Appl 
Eng; J. B. Campbell, Appl Eng; J. G. 
Laile, Field Eng; J. K. Byrne, Field Eng; 
R. A. Cantwell, Field Eng. 


RHEEM ELECTRONICS DIV. 
7777 INDUSTRY AVE. 
RIVERA, CALIF. .......... 1240 


Exhibiting: Rheem Electronics Div em- 
ploys transistor techniques and _ solid 
state applications in the design, develop- 
ment and production of airborne sub- 
miniature instrumentation equipment for 
guidance, telemetry and special weapons 
systems. Units produced include ampli- 
fiers, voltage regulators, and power 
supplies. Special equipment produced 
include an electron tube characteristics 
analyzer and an electron tube intermit- 
tent short detector. 

In Attendance: H. C. Bream, Plant Mer; 
P. J. Linebarger, Asst Plant Mer: G. 
L. Gillespie, Mkt Mgr; T. R. Ronzoni, Dir 
of Res; E. L. Tarca, Eng Mgr; M. B. 
Carpenter, Contract Sales; J. R. Nowak, 
Prod. Sales; C. E. Phillips, Prod Sales; 
D. H. Luxton, Adm Eng. 


ROBERTSHAW-FULTON CONTROLS 
co. 
ACRO DIV. 

2040 EAST MAIN ST. 


COLUMBUS 16, OHIO . 1445 


Exhibiting: Precision snap-action 
switches. 

In Attendance: Al Unetic, Sales Mgr; T. 
A. Smith, Dist Mgr; G. B. Brown, Sales 
Eng; F. G. McCloskey, V. P.; T. B. 


Ingram, Distr Sales Mer. 


ROBERTSHAW-FULTON CONTROLS 
co. 
FULTON SYLPHON DIV. 

P. O. BOX 400 


KNOXVILLE 1, TENN. 1348, 1350, 1352 





exhibitors: 


Exhibiting: Temperature controls for in- 
dustrial processes; packless valves; new 
stainless steel temperature regulator; 
engine controls; new regulators with 
quick-disconnect valve stem; seals for 
high temperature and/or high pressure; 
metal bellows and bellows assemblies; 
pilot temperature controllers; valve ac- 
tuators. 

In Attendance: L. S. Dysart, Sales Mgr 
Controls Div; G. L. Leupold, Asst Gen 
Sales Mer: E. D. Rogers, Adv Mgr; W. 
A. Roat, Appl Eng; C. O. Pettersson, Dist 
Sales Mer; R. W. Pettersson, Sales Eng; 
R. E. Fitzpatrick, Sales Eng. 





ROBERTSHAW-FULTON CONTROLS 


co. 
THE INSTRUMENT DIV. 
2920 N. FOURTH ST. 
PHILADELPHIA 33, PA. ...... 1346, 1443 


Exhibiting: Vibraswitch malfunction de- 
tector: land radiation, suction, surface, 
and glass pyrometers; pressure and tem- 
perature scanner; pneumatic-electric- 
pneumatic transmission system; E. i te 
Titromatic analyzer; E. I. L. electro- 
meter; with voltage and current and ph 
adapters; in-line conductivity cell; 
Rogers moisture control system for con- 
trols of moisture in granular materials; 
pneutronic level control; Telstor continu- 
ous level indicator; multipoint d.c. null- 
balance recorder; a.c. null-balance recor- 
der; conductivity controllers; tempera- 
ture controllers; Wayne Kerr Universal 
Bridge & adapters for dielectric constant, 
conductivity and salinity measurements. 
In Attendance: R. V. Coles, Asst V. P. & 
Gen Mer; R. M. Stotsenburg, Sales Mer; 
F. L. Maltby, Tech Dir; L. E. Cuckler, 
Mer Phila Sales Office; J. A. Fairbank, 
Prod Supervisor; J. W. Philippi, Prod 
Supervisor; R. J. O'Hara, Sales Eng; H. 
Gilmore, Sales Eng; E. V. Hardway, Jr., 
Mer Vibration Prod; W. H. Johnson, 
Sales Eng; F. S. Mohr, Sales Eng; A .E. 
Platt, Mgr N Y Sales Office; R. D. Ward, 
Sales Eng 


ROCHESTER MFG. CoO., INC. 
100 ROCKWOOD ST. 
ROCHESTER 10, N. Y. .....--------- 1005 


Bimetallic dial type _ ther- 


Exhibiting: 
liquid level and _ pressure 


mometers; 
gauges. j 
In Attendance: Ralph Foster, Sales Mgr 
Therm Div; William Chase, Adv Mgr; 
Clark L. Hastings, V. P., Sales; David 
McEwen, Sales Mer; Burt Ewell. 


ROTRON CONTROLS CORP. 
WOODSTOCK, N.Y. ...-ceceeeeeeeees 509 


Exhibiting: Flowmeter for measuring 
total flow of L.P. gas, petroleum prod- 
ucts, gasoline, kerosene, fuel oils; flow- 
meter for measuring total flow of natural 
gas, oil products. Varotron console, re- 
mote recording of registration thru-put 
for flowmeter. 

In Attendance: J. C. van Rijn, Sales Mer; 
B. A. Knauth, Engrg Consultant; B. C. 
Dyer, Sales Dept. 


ROYAL MCBEE CORP. 
WESTCHESTER AVE. 
PORT CHESTER, N.Y. ............. 527 


Exhibiting: LCP-30 general purpose elec- 
tronic digital computer; keysort tabulat- 
ing punch; keysort keypunch; keysort 
maintenance control and related control. 
In Attendance: R. W. Williams, Mer Ex- 
hiibit Dept; B. B. Vercoe, Dist Mer; C. F. 
Flannell; Dir Electronic Computer Dept; 
D. T. Herrman, Computer Appl Analyst; 
S. A. Philips, Computer Appl Analyst; 
Joanne MacNeal, Installation Supervisor; 
R. W. Adams, Tech Rep. 
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SANBORN CO. 
175 WYMAN ST. 
WALTHAM 54, MASS. ........ 1318, 1320 


Exhibiting: Complete set of linear ve- 
locity transducers with a working range 
from one-half inch to nine inches; a 
complete series of linear’ differential 
transformers with displacements of .005 
to 1.0 inch; complete eight-channel con- 
sole recording oscillograph and program- 
mer along with other 150 series oscillo- 
graphic recorders and associated pre- 
In Attendance: A. E. Lonnberg, V. P. 
amplifiers. 

Sales; A. Miller, Sec D Chief Electrical 
Eng; S. Bilowich, Industrial Sales Mer; 
R. Hanson, Sales Eng; T. Pickett, Eng. 


SCAM INSTRUMENT CORP., THE 
1811 W. IRVING PARK RD. 
he ee rer 508 


Exhibiting: Failsafe instrument monitors; 
annunciators and industrial signal sys- 
tems; miniaturized systems complete 
with blacklighted nameplates and her- 
metically sealed plug-in relays; new 
products include static switching tyne 
alarm circuits that eliminate all moving 
parts for long, trouble-free operation. 


SCHLUMBERGER WELL SURVEYING 
CORP. 

P. O. BOX 550 

RIDGEFIELD, CONN. ..........c000- 211 


Exhibiting: Moisture analyzer for solids, 
using principles of nuclear magnetic 
resonance for high speed accurate meas- 
urement. 

In Attendance: A. Russell Aikman, Inst 
Sales Eng; R. S. Codvington, Res Physi- 
cist; F. F. Kirchner, Grp Leader; L. 
Pritkin, Prdtn Eng; H. Rubin, Res Chem- 
ist. 


SCIENTIFIC INSTRUMENT CoO. 
1041 SECOND AVE. 
oy ee. 1005 


Exhibiting: Pneumatic and electric con- 
trols; sensitive pressure test instruments; 
self-operating regulators; industrial, 
mercury dial and recording thermome- 
ters. 


SERVO CORP. OF AMERICA 
2020 JERICHO TURNPIKE 


NEW HYDE PARK, N. Y. ....1563, 1565 


Exhibiting: Model F. Servoscope® servo 
systems analyzer; infrared communica- 
tions and navigations; servo systems test 
and analysis equipment. 

In Attendance: W. K. Schoonmaker, Adv 
Mer; F. G. Willey, Sales Mer; R. T. 
Erhardt, Sales Dept; T. Tornquist, Sales 
Dept. 


SERVO-TEK PRODUCTS CO. 
1086 GOFFLE RD. 
HAWTHORNE, N. J. .......205. 838, 840 


Exhibiting: Miniature adjustable-speed 
drives; tachometer calibrator; portable 
tachometer volt-ohmmeter combination; 
adjustable-speed drives; D-C tachometer 
generators; permanent-magnet motors; 
electronic adjustable-speed drives; con- 
stant reference voltage supply. 

In Attendance: F. V. Wilkins, Pres; J. 
W. Moffett, Sales Eng; G. Earle, Sales 
Eng. 


SHAND AND JURS CO. 
SUB. OF GENERAL PRECISION 
EQUIP. CORP. 

CARLETON & 8TH STS. 

BERKELEY 10, CALIF. ....icrcevs 1446 


Exhibiting: Datalogger for automatic re- 
cording of oil storage tank levels; tem- 





peratures, pressures, and ot 
variables. Supervisory contro 
for operation of pumps 
valves. 
In Attendance: R. W. Blake Re, 

J. J. Connelly, Sales Eng Chicage. VP; 
Durlam, Dist Mgr Chicago; G. 4’ i 
nier, Sales Eng N. Y.; A. E. Ju “4 
V. P. Electrical Prod: &. E. Tore ye 
Sales; K. H. Koehne, Chief Ek v. & 
Eng; R. E. Krueger, Electricals. 
Mer; W. E. Meneley, Sales Eng ne 


her p 


1 equip; 
motors, ‘a 


SIDNELL, R. G. Co. 
1229 WESTLAKE AVE, 
CLEVELAND, OHIO oh 
Exhibiting: Products of ¢. E. Wi 
Huntington, W. Va.; and San bn ~ 
Electric Mfg. Co., San Fernando, Calif ‘ 


SIMPLATROL PRODUCTS CORP, 
24 SALISBURY ST. 
WORCESTER 5, MASS. ee 


Exhibiting: Electro-magnetic cluteh 
and brakes; miniature and small a 
from %” diameter to 3%” diameter: 
simple design, quiet operation long, 
trouble-free service; makes possible 
automatic control of operations, g. 
quences, gear drives, applicable to jp. 
struments, computers, business machines 
machine drives. 
In Attendance: W. H. Ware, Pres: § PF 
Oakes, V. P.; Howard H. Hill, Eng 


SKINNER ELECTRIC VALVE Div. 
95 EDGEWOOD AVE. 
NEW BRITAIN, CONN. .............% 


Exhibiting: Two, three and four-way 
stainless steel solenoid valves for all com- 
mon media and many _  semi-corrosive 
liquids and gases. Exception durability, 
absolute bubble-tight sealing, and fast 
operation are characteristics considered 
most important by instrument makers 
Thousands of different variations are 
offered to meet specific applicaton re- 
quirements. 

In Attendance: Paul K. Rogers, Jr., Pres; 
D. M. Stevenson, V. P. Sales; Robert 
Clay, Chief Eng; William H. Mann, Sales 
Mer; Anders Anderson, Sales Eng. 


SMITH, E. C. MFG. CO. 
3328 LANCASTER AVE. 
PHILADELPHIA 4, PA. ...........128 


Exhibiting: Sheathed thermocouples, 
CeramiKouples, new QuiKouples, thermo- 
couple plugs and jacks new small mini- 
heads for thermocouples, new high pres 
sure isolation fittings, new high tempera- 
ture flexible wells, high temperature, 
German plastic, multiport valves and dia- 
phragm seals for manometers. 


In Attendance: Earle C. Smith, Pres 
Jack L. Laidley, Shop Supt. 


SMITH, S. MORGAN CO. 
LINCOLN & HARTLEY STS. 
ee, PU... ecuss ano 819, 821, 823, 8% 


Exhibiting: SMS standard 10 inch Roto- 
valve, hydraulically operated, and fe 
motely positioned by Sparton Cash pack- 
age unit control; SMS standard 4” butter- 
fly valve, neoprene seated and equipped 
with an automatic pneumatic cylinder 
positioner. SMS _ standard other. We 
natural rubber-seated butterfly valvé 
equipped with a PGA operator and pu 
button control. 

In Attendance: Carl J. Wilcox, Met = 
Div SMS; Frank C. Zirnkilton, Mer Fi 
Sales; David W. Hopkins, Chief Consl- 
tant Valve Div; Robert Pattison, 
Field Service; Maurice H. — 
Dist Mgr Northeast Terr; 4¢- 
Whisler, Dist Mgr Midwest Terr; Georst 
A. Baer, Asst Dist Mgr Midwest Tet 
Maurice T. Bramman, Dist. Mer Pa 
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Curtis W. Lau, Dist Mer South- 


Terr; 
east Terr. 


, 


c. 
ENSON & CO., IN 
“eaTA ELECTRIC, DIV. OF 


SORENSON 


HARDS AVE. 
uti NORWALK, CONN. ...1317 1319 


ting: AC line regulators, electronic 
ae seagull: regulated DC power sup- 
plies; transistor power supplies; com- 
uter power supplies; electronic fre- 
quency changes; AC voltage reference 
sources; high voltage DC power supplies; 
AC hipot testers, DC overpotential test- 
ers; kilovoltmeters; electronic microam- 


meters. 
in Attendance: H. T. Lowell, Sales Mer. 


so 


SOUTHWESTERN INDUSTRIAL 
ELECTRONICS CO. 

2831 POST OAK RD. 

HOUSTON 19, TEX. ...------+--0es 


Exhibiting: Systems and components for 
automatic control of chemical and refin- 
ing processes, machine tools, aircraft and 
missiles, and gas pipeline transmission 
systems; test instruments; seismograph 
systems for oil exploration, mining, and 
civil engineering; and other industrial 
electronic products. 

In Attendance: H. J. Girard, V. P. Sales; 
Fran C. Smith, Jr., Sales Mer; J. P. 
Sims, Sales Eng: J. A. Potter, Head 
Automation Div; Terry Russell, Mkt 
Analyst; John Pink Sr., Proj Eng. 


SPECIAL SCREW PRODUCTS CO., 
THE 

100 NORTHFIELD RD. 

EE EENOUEE, 0105. 6.6 0 60S « Sieh s ee cices 506 


Ehibiting: Koncentrik flared tube fit- 
tings; stainless steel “‘Koncentrik’’ pipe 
fittings. 

In Attendance: R. W. King, Pres; J. N. 
Douglas, Sec’y-Treas. 


STANDARD ELECTRIC TIME CO., THE 
89 LOGAN ST. 
SPRINGFIELD 2, MASS. ........... 1024 


Exhibiting: Precision electric time for 
measuring elapsed time to accuracies to 
+-001 second. Many models, many 
ranges, in portable, panel & wall- 
mounted timers; also cycle counters, 
strobo and chronotachometers for meas- 
uring RPM. 

In Attendance: F. J. Foley, Central Dist 
Sales Mgr; D. H. Locke, Sales Supv; L. 
P. Brochu, Salesman; R. I. Kemp, Sales- 
man; J. W. Murdock, Salesman. 


STANDARD INSTRUMENT CORP. 
DIV. OF HEAT-TIMER CORP. 

658 BROADWAY 

NEW YORK 12, N. Y. 


Exhibiting: Time recorder totalizer; 
Robot-eye photo electric controls; elec- 
tronic Rev-switch; electronic load sensi- 
tive relay; print-out recorder; Smoke- 
eye, smoke alarm; Heat-Timer, heating 
controls; Au-Temp-Co., motroized valve 
and control. 

In Attendance: Edward Zeitlin, Pres; A. 


om Div Mgr; Larry McKay, Adv 


STEEL, HERMAN D. co. 
LAFAYETTE BLDG. 
PHILADELPHIA 6, PA. 


cenibiting: Swiss screw machine prod- 
isms: ee pivots; clockwork mechan- 
; ers; ¢ 
cification. components made to spe- 
In Attendance: P. N 
: P. N. Steel, - W A 
Woolford, Sales Eng. el, Pres; W. W 


September 1957 


STERLING, S. CO. 
15310 N. McNICHOLS 
Pe  NNIGS oi ccc venvevbuess 602 


Exhibiting: Electronic instruments. 


STICHT, HERMAN H. CO., INC. 
27 PARK PLACE 
Pe ee Gar SEE US co vccssssectcess 405 


Exhibiting: Megohmmeters: generator 
type, battery-vibrator type, plug-in type, 
electronic ultrahigh resistance type; 
milliohmmeter; electronic millisecond 
meter; vibrating reed frequency meters; 
tachometers: centrifugal, chronometric, 
vibrating reed, portable and stationery 
types; electronic static neutralizers; 
“Statigun’”’ electrostatic measuring de- 
vice; stopwatches, mechanical and elec- 
trical types. 

In Attendance: Robert Sticht, Sales Eng; 
Frank Dugan, Sales Eng; Paul Palmer, 
Sales Eng; Arthur H. Volker, Sales Mer. 


STRATOS DIVISION 
FAIRCHILD ENGINE & 
AIRPLANE CORP. 

BAY SHORE, L. 1., N. Y. ...... 1228, 1230 


Exhibiting: Kendall and Governaire pre- 
cision pressure regulators and boosters; 
Stratos isochronous speed governor 
(pneumatically operated); Stratos differ- 
ential pressure governor; Stratos posi- 
tioning pliot; and Stratos positioning ac- 
tuator; Stratos surge controller; pneu- 
matic pistonless actuators, etc. 

In Attendance: William Thode, Sales Mer 
Industrial Controls; John Wilson, Sales 
Eng Industrial Controls; Keith Ayling, 
Public Relations Asst. 


STREETER-AMET CO. 
GRAVES RRE, Ub. .ccccccccsccscccess 737 


Exhibiting: Data reduction equipment. 


STRONG, CARLISLE & HAMMOND 
DIV. 

1392 W. THIRD ST. 

CLEVELAND 18, OHIO ............. 302 


Exhibiting: “STRONG” steam specialties. 


SUPERIOR ELECTRIC CO., THE 
83 LAUREL ST. 
Pee ig Gee oc scvecvccccccceses 1402 


Exhibiting: Powerstat variable trans- 
formers for 50/60 and 400/800 cycles ap- 
plications; double wound variable trans- 
formers with isolated secondary; compact, 
portable variable transformer for 1.0 am- 
pere maximum; instantaneous electronic, 
electro-mechanical and tubeless magnetic 
Stabiline automatic voltage regulators 
for 60 cycle and 400 cycle service; tem- 
perature limited diode; Superior 5-way 
binding posts. 

In Attendance: H. W. Lorenson, Dist 
Sales Mer; J. S. Louden, Sales Mer; R. 
R. Jones, Sales Eng; F. W. Murphy, Sales 
Eng. 


SUPERIOR TUBE CO. 
BOX 191 
NORRISTOWN, PA. 


Exhibiting: Small diameter metal tubing 
in 121 different materials from .010” OD, 
to %” OD; in certain materials and in 
light walls up to 2%” OD; materials in- 
clude stainless steel, nickel and nickel 
alloys, carbon and alloy steel, beryllium 
copper, titanium and zirconium; hydrau- 
lic, capillary and needle tubing. 

In Attendance: H. B. Brown, Jr., Gen 
Mer of Sales; W. O. Nussear, Jr., Mktg 
Mer; D. W. Titlow, Adv Mer; J. J. Lyons, 
Field Specialist; F. F. Heller, Field Spe- 
cialist; W. S. Butler, Adv Dept; L. F. 
Calzi, Sales Eng. 


SURPRENANT MFG. CO. 
172 STERLING ST. 
Gay Pe CHEE cowcccesseaccreeses 1101 


Exhibiting: Insulated wire, cable and co- 
axial cables, plastics, Teflon, silicone rub- 
ber, shielded and jacketed; specialists in 
multiconductor cable design; leaders in 
miniaturized wires, coaxial and multi- 
conductor cables; high temperature air- 
eraft wire. 

In Attendance: D. C. Alexander, Chief 
Eng; D. E. Hollinger, Sales Eng; W. O. 
Fleming, Sales Eng; P. V. Tessier, Sales 
Eng; George Gannon, Sales Eng. 


SWANSON ENG. & MFG. CO. 
1133 E. REDONDO BLVD. 
INGLEWOOD, CALIF. .............. 1505 


SWARTOUT CO., THE 
18511 EUCLID AVE. 
CLEVELAND 12, OHIO ......... 925, 929 


Exhibiting: Electronic unitized control 
combination including controllers, _ re- 
corders (single and two-pen), indica- 
tors and manual controls; separate set 
point and manual control units for panel 
mounting; full line of transmitters, con- 
verters and adapters for various signals, 
cascading, ratio, etc. 

In Attendance: R. E. Anthony, Reg Mer 
Los Angeles; R. E. Budde, Reg Mer Chi- 
cago; J. B. Downey, Reg Mer Houston; 
R. J. Jones, Asst Sales Mer Cleve; I. R. 
Schwartz, Reg Mer N. Y.; P. H. Strehle, 
Reg Mer Phila; C. J. Swartout, Exec V. 
P.; Kenyon Swartout, Pres; J. R. 
Walchli, Reg Mer Atlanta; J. K. Wilmot, 
Dist Mer Tulsa. 


SWISS JEWEL CO. 
LAFAYETTE BLDG. 
PHILADELPHIA 6, PA. ............ 1222 


Exhibiting: Sapphire bearings;  stylii; 
sapphire products and specialities. 

In Attendance: P. N. Steel, Pres; W. W. 
Woolford, Sales Eng. 


TALLER & COOPER, INC. 
75 FRONT ST. 
BROOKLYN 1, Ni. Ve ..ccccsecececccs 736 


Exhibiting: Data reduction systems; card 
and tape punching and sensing equip- 
ment; digital converters; line printers; 
tone generators; telemetering systems; 
sequential data recorders and annuncia- 
tors; readout systems; special instrumen- 
tation. ; 

In Attendance: Benjamin Cooper, Pres; 
M. M. Platzman, V. P. Automation Div; 
S. A. Kroll, V. P. Sales; Gene Brandeis, 
Sales Eng; Geo. Fried, Mgr Automation 
Div; Albert Hohmann, Chief Engrg Div; 
Stan Radler, Adv Mgr. 


TATNALL MEASURING SYSTEMS CO. 
SUB. OF THE BUDD CO. 


BOX 245 
PHOENIXVILLE, PA. ........ 1126, 1128 


Exhibiting: Photostress, a new wonder 
tool of research that permits photoelastic 
study of actual parts. It is possible to 
do static or dynamic evaluation of a 
qualitative or quantitaive nature. Hi- 
temperature strain gages, actual demon- 
stration of a new type gage that can be 
used for hi-temperature study of strain 
on structures. Product sold with com- 
plete instructions at customers plant in 
its proper use. 

In Attendance: F. G. Tatnall, V. P., Gen 
Mer; Dr. Felix Zandman, Consultant 
(photostress); John McClelland, Proj 
Eng; Bruce L. Sutton, Sales Mer; T. P. 
Hunter, Adv & Sales Prom. 


TAYLOR DYNAMOMETER & 
MACHINE CO. 

6411 RIVER PARKWAY 

MILWAUKEE 13, WIS. . y's 6 o8 or 309 











» exhibitors: 


Exhibiting: Drilling machines, micro, 
automatic, sensitive; balancing machine; 
instrument lathes. 

In Attendance: Arthur C. Flamme, Part- 
ner Gen Mer; Howard G. Marquardt, 
Sales. 


TAYLOR INSTRUMENT CO. 
95 AMES ST. 
ROCHESTER 1, N. Y. ..949, 951, 953, 955 


Exhibiting: Instrumentation for indica- 
tion and control of temperature, pressure, 
humidity, flow and liquid level, including 
the Trans-Scan-Log scanning and log- 
ging system; Transet potentiometer 
transmitter; Transet and Fulscope indi- 
eators, recorders and controllers; Trans- 
aire pressure and temperature transmit- 
ters; Bi-Therm dial industrial thermome- 
ters. 

In Attendance: L. L. Forward, Gen Sales 
Mer; A. J. Fleig, Asst Gen Sales Mgr; 
G. E. Heller, Industrial Sales Mer; N. 
B. Nichols, Chief Eng; R. N. Pond, Div 
Sales Mer; W. C. Gray, Div Sales Mer; 
G. E. Howard, Mgr Appl Engrg Dept; 
F. C. Fuzzard, Mer Cleve Sales Office; 
W. J. Berk, Chem Ind Head; P. F. 
Gilman, Chem Ind Head. 


TECHNICAL PRODUCTS CO. 
INSTRUMENT DIV. 

6670 LEXINGTON AVE. 

LOS ANGELES 38, CALIF. .......... 217 


Exhibiting: TP-625 analyzer determines 
the frequency-amplitude content of both 
periodic and random complex waves 
within frequency range 2 CPS to 25 KC; 
with accessory equipment will automatic- 
ally track to a frequency corresponding 
to the RPM of equipment under analysis. 


In Attendance: Jack H. Krebs, Mer In- 
strument Div; R. C. Moody, Proj Eng; 
Pat McCarty, Eng. 


TECHNICAL SALES CORP. 
TECHNICAL CHARTS, INC. 
STAEBLER & BAKER, INC. 

16599 MEYERS RD. 

og ae eee 1231 


Exhibiting: Charts for recording instru- 
ments; standard and special circular, 
strip, and rectangular recording charts 
for all types of instruments; design serv- 
ice on special charts for use under un- 
usual process conditions. 

In Attendance: E. G. Reindel, Pres; Wil- 
liam E. Marsh, V. P.; W. M. E. Clarkson, 
Spec Prod Mer; W. L. Jones, Factory 
Sales Mer; Basil Rogers, Prod Mgr; J. 
Gordon Simpson, Dist Mer; John D. 
Govus, Dist Mer; Joseph S. McAdoo, 
Dist Mgr; Harry E. Corwin, Dist Mer; 
Wm. 8S. Wheeler, Dist Mer. 


TECHNICIAN CO., THE 
UE, Ole Wal bad ccc ccccesses 1569 


Exhibiting: Autoanalyzer, a continuous 
analyzer for complete chemical monitor- 
ing and control; sample continuously as- 
pirated into analyzer from flowing stream 
or reaction vessel giving a continual 
measure of chemical activity. 

In Attendance: Clarence R. Roesch, Jr., 
Sales Mer; Edwin E. Michaelis, Sales 
Eng. 


TELECHRON MOTORS, GENERAL 
ELECTRIC CoO. 
CLOCK AND TIMER 


DEPARTMENT 
pS a 1019 
Exhibiting: Small synchronous timing 


430 


motors; chart movements; complete ap- 
plication engineering service. 

In Attendance: J. H. MacLeod, Mer In- 
dustrial Sales; C. B. Dix, Prod Mer 
Motors; D. L. Hobkirk, Headquarters 
Sales Eng; R. L. Churchill, Headquarters 
Sales Eng; R. A. Stewart, Sales Eng. 


TELECOMPUTING CORP. 
12838 SATICOY 
N. HOLLYWOOD, CALIF. .......... 1409 


TEMPIL CORP. 
132 W. 22ND ST. 
MEW VORK 11, MeV. on. ccc cccccccces 805 


Exhibiting: Temperature indicating cray- 
ons, liquids and pellets; temperature sen- 
sitive points; sample Tempil pellets for 
325° F. available. 

In Attendance: D. R. Kasanof, Pres; E. 
Kimmel, Res Dir; L. Campisi, Chemist. 


TENNEY ENGRG., INC. 
1090 SPRINGFIELD RD. 
UNION, N. J. 


Exhibiting: Program controlled tempera- 
ture-humidity cycling chamber; liquid 
calibration bath; temperatures from — 
100° F to 240° PF. 

Martin S. Schletter, Dev Eng. 


In Attendance: Robert H. Brown, V. P.; 


TEXAS INSTRUMENTS INC. 
INDUSTRIAL INSTRUMENTATION 
DIV. 

3609 BUFFALO SPEEDWAY 

a ee ee eee 610 


Exhibiting: Single and dual Recti-riters, 
rectilinear recording milliammeters; 
transistorized DC amplifier, applicable to 
all galvonometric recorders; Data Gage, 
remote reading liquid level indicator. 
In Attendance: O. F. Henning, Asst Sales 
Mer; Al Orsinger, Asst Sales Mer; John 
D. Weber, Sales Mgr; Larry E. Wells, 
Adv Mer. 


THERMO ELECTRIC CoO., INC. 
109 FIFTH ST. 
SADDLE BROOK, N. J. ............ 1461 


Exhibiting: Miniature self-balancing py- 
rometer indicator; transistorized pyrome- 
ter controller; thermocouple type; tran- 
sistorized pyrometer controller; resis- 
tance bulb type; AutoRef temperature 
cold-junction unit; MiniMite portable py- 
rometer indicator; Ceramo ceramic insu- 
lated, metal sheathed thermocouple wire; 
thermocouple connectors, panels, and 
switches; thermocouple wire and thermo- 
couple extension wire; thermo-wells; re- 
sistance bulbs; aircraft, industrial and 
miniature thermocouples; aircraft har- 
nesses; MIL spec and AN thermocouples 
and t/c wire. 

In Attendance: Fred S. Walter, Pres; 
John H. Collins, Sales Mgr; Morton 
Barish, Adv Mgr; Charles A. Doak, Sales 
Eng; Joseph J. Ghiglia, Sales Eng; D. M. 
Reinken, Sales Eng; George E. Fredette, 
Sales Eng; D. M. Neilsen, Chief Eng; 
Walter Lambert, Asst Sales Mer; Bruce 
Thomas, Sales Eng. 


TIBY CO., THE 
3115 E. DERBYSHIRE RD. 
CLEVELAND 16, OHIO ........000.. 633 


Exhibiting: Systron all-electronic count- 
ers and timers; complete measurement 
and control systems; transistor servo 
potentiometer chart recorders and meter 
indicators; environmental test equipment 
by IRC. 

In Attendance: C. W. Macune, Gen Mer 
Westronics; George Puckett, Sales Mgr 
Westronics; J. R. Cunningham, Sales 
Mer Systron; H. B. Newman, Sales Rep 
Tiby; J. M. Stewart, Sales Eng Tiby. 





TIMES FACSIMILE Corp. 
540 W. 58TH ST. 

NEW YORK 19, N. Y. ....,.. 
Exhibiting: Precision tuning fork 
tors; new design for high G ap 

new chronometer accurate to 1/1. ' 
chronous motors for constant bine 
velocity; basic rectilinear r 

tube clamps. 7 walt 
In Attendance: John R. Shon 

Appl Eng. nard, Chie 


TOKYO WEIGHING & TESTING 
MACHINES MFG. CO., LTCc. 
OSAKA, JAPAN ............... 


vee with 
TOLEDO SCALE Co. 
TELEGRAPH RD. 

TOLEDO 1, OHIO ............... ae 


Exhibiting: Automatic liquid ba 
system with “Remocon” remote set 
cutoff controls; digital scanner mounte 
on standard dial scale to operate re 
mote digital indicating and recording de- 
vices; Metrogram electronic classifier tp 
automatically checkweigh cartons 
other containers; electronic micro-testers 
for testing of small springs; Metrogram 
electronic indication balance. 

In Attendance: G. L. McKenna, V, p 
Sales; W. B. Haines, Dir Field Oper. 
tions; G. H. Webb, Mgr Custom Indus. 
trial Sales; F. W. Gilchrist, Chief Sale 
Eng; J. W. Leggett, Mgr Standard In 
dustrial Sales; C. H. Cadwallader, Ady 
Mer; L. R. Hummel, Reg Sales Mgr; R 
A. Rader, Dist Sales Mgr; M. W. Menge, 
Asst Mer Standard Industrial Sales. 


TRIMOUNT INSTRUMENT CO. @ 
CROWN CONTROLS 
DIV. OF TRIMOUNT INSTRUMENT 


co. 
3119 W. LAKE ST. 
CHIGAGO 128, Ube occ ccscveden scum 
Exhibiting: Manometers, u-tube, wel 


type; manometer accessories; indicating 
flow meters; liquid level gauges; elec- 
tronic level controls; hydraulic remote 
controls. 

In Attendance: Fred R. Arens; David E 
Haines; J. R. Christenson. 


TRINITY EQUIPMENT CORP. 
INDUSTROL CORP 

472 WESTFIELD AVE., EAST 
ROSELLE PARK, N. J. » on nase 


Exhibiting: Thermowells; double bore 
thermowells; Industrol desiccant typ 
dryers; Industrol Heatless dryers. 

In Attendance: George R. Feeley, Pres; 
James V. Mannion, V. P.; Edward % 
Feeley, Sales Mgr; Norman H. Chad- 
wick, Industrol Chief Eng; Robert C 
Switzer, Trinity Chief Eng. 


UEHLING INSTRUMENT CO. 
473 GETTY AVE. 
PATERSON 3, Nz. Jd. cecceerreceerer’ 


Exhibiting: Tank-O-Meters (liquid levd 
gauges); absolute pressure indicators; in 
clined manometers; mercurial barometer: 
u-tube manometer; vacuum indicator; 
ressure indicator. 

i Attendance: Alexander M. Foth, —< 
Eng; Russell A. Kithcart, Sales Eng; 
A. Van Hala, Sales Rep; R. C. Van 
Sales Rep. 


UNION SWITCH & SIGNAL 
DIV. WESTINGHOUSE AIR 
BRAKE CoO. Pm 
PITTSBURGH 18, PA. .----srrr'” 
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: Harold Myers, Supervisor Pro 
nee Oe Doriot, Sales Eng; Alan Over, 


; Ken 
ger George Dawes, Sales Eng. 


UNISTRUT PRODUCTS CO. 

933 WASHINGTON BLVD. 

CHICAGO 7, eR Tee 
‘piting: Examples of Unistrut adjust- 

gor framing as used in instrumen- 


jon and paneling work. 
in Attendance: George McVoy, Mer Mech 


& Struc Const. 


957, 959 


UNITED AIR LINES 
5959 S. CICERO AVE. 
ee eee 202 


U. §. ELECTRICAL MOTORS, INC. 


200 E. SLAUSON 

LoS ANGELES 54, CALIF. ......... 1238 
Exhibiting: Variable speed drives; gear 
motors; multiple drive system; standard 
AC induction motors. 


VAN PRODUCTS CO. 
5700 SWANVILLE RD. 
BRIE, PA. ....cccccccccccscccessecees 


Exhibiting: Vi-Speed Dehumidi-Filters, 
processes compressed air to instrument- 
quality in one step, no regeneration, 
cooling, or stand-by units required, ca- 
pacities up to 5700 SCFM. Vi-Speed Air 
Cylinders, unique non-corrosive, plastic 
type construction and stacked arrange- 
ment in bore sizes from 2” to 16”. 

In Attendance: P. S. Becker, Pres; V. 
Q. Rapp, Gen Mer; D. B. Griffin, Sales 


Mer. 


VAPOR RECOVERY SYSTEMS CO., 
THE 

2820 N. ALAMEDA ST. 

COMPTON, CALIF. .................. 817 


Exhibiting: Varec Pulse Code telemeter- 
ing systems including: liquid level gaug- 
ing, temperature reading, data logging, 
tank scanning devices. 

In Attendance: H. Dickinson, Chief Elect 
Eng; Ray V. Long; Frank Gill; J. R. Ed- 
wards, Jr., Pgh Rep. 


VARIAN ASSOCIATES 
INSTRUMENT DIV. 
611 HANSEN WAY 
PALO ALTO, CALF. ..... 1369, 1371, 1373 


Exhibiting: NMR spectrometer with as- 
sociated magnet system and the new 
“double resonance” accessory; complete 
line of graphic recorders will be shown. 
In Attendance: Dr. Emery Rogers, Sales 
Mer; Dan Lansdon, Appl Eng: Dick 
Stark, Appl Eng; Ed Vopat, Adv Mer; 
Bob Jones, Appl Eng; Dr. Jim Shoolery, 
Chemist; Dr. Harry Weaver, Physicist, 
Dr. Martin Packard, Dir of Res. 


VEEDER-ROOT INC. 
70 SARGEANT ST. 
HARTFORD 2, CONN. .............. 708 


Exhibiting: Mechanical and _ electrical 
high-speed counters for instruments and 
other precision counting applications; 
counters for remote process control, data 
pve handling; predetermined batch 
praca counters for all counting ap- 
In Attendance: L S. Zack, Dist Eng; 

4: . Ss: BR. 
b Lh —cos Sales Eng; W. R. Soderquist, 
G Eh ng; G. T. Denby, Dist Eng; R. 
x uly, Dist Eng; G. L. Logan, Sales 
&t; T. Nelson, Eastern Sales Mer. 


VICTOR ADDING MACHINE Co. 
3900 N, ROCKWELL sr. 
CHICAGO 18, ES eee 526 


Exhibiting: Industrial high speed digital 
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printers; automatic listing, addition, sub- 
traction, multiplication and _ division; 
serial and parallel entry medels; 10 and 
11 column one to three line printing per 
second. Adding and subtracting elec- 
tronic decimal counters; 100 KC count- 
ing rate; outputs provide a means of 
digitally correcting drift, servo over- 
shoot, subtractive measuring, weighing, 
counting, etc. 

In Attendance: Robert R. Howard, Elec 
Sales Mer; George W. Hasbach, Mer 
Contract Section; Evan Ragland, Res 
Eng; James Masek, Res Eng. 


WACLINE, INC. 
35 S. ST. CLAIR ST. 
DAVTOM B Gte® .ncccccsccsvedsevces 502 


Exhibiting: Electrical indicating instru- 
ments; electrical adjustable speed drives; 
tachometer generators; panel meters. 
In Attendance: W. A. Charbonneaux, 
Pres; Dr. E. B. Johnston, Proj Eng. 


WALLACE & TIERNAN INC. 
25 MAIN ST. 
BECCEVILEE 8, NM. J. wi. cccccdscvess 841 


Exhibiting: W & T Merchen gravimetric 
feeders with pneumatic instrumentation; 
Wallace & Tiernan V-notch chlorinators, 
and W & T precise vacuum and pressure 
instruments. 

In Attendance: S. E. Mower, Rep; J. 8S. 
Perry, Rep: F. M. Weir, Rep; R. E. Ed- 
sall, Rep; W. F. Haring Sales Mer Instr 
Div; J. M. Van Gelder, Div Mer; M. I. 
Kiern, Rep; Roger Orr, Rep (Canada). 


WAUGH ENGRG CO. 
7842 BURNET AVE. 
VAN NUYS, CALIF. ..............4.-. 409 


Exhibiting: Turbine type flowmeters for 
aircraft, rocket, industrial and laboratory 
applications requiring precise measure- 
ment and control of flow rate and total 
flow. Transistorized pulse rate convert- 
ers for indication or telemetering of flow, 
RPM and power frequencies. 

In Attendance: A. C. Catland, Sales Mer; 
I. A. Hirsch, Prod Mgr; A. J. Winter, 
Chief Elec Eng. 


WEATHERHEAD CO., THE 
FORT WAYNE DIV. 
128 W. WASHINGTON ST. 
FORT WAYNE, IND. ..............-. 822 


Exhibiting: New hydraulic operated 
swaging machine making permanently 
attached hose end assemblies. Complete 
line of flared and flareless brass and steel 
tube fittings, reusable hose ends, bulk 
hose and hose assemblies. 

In Attendance: John Allen, Sales Mer Ind 
Dist Div; Gene Robers, Gen Sales Mer 
Dist Div; Rudy Neuman, Sales Rep; John 
Morris, Sales Rep; Ralph Galloway, Sales 


Rep; Don Van Waldick, Sales Rep; 
Walter Dunn, Sales Rep. 

WELCH, W. M. MFG CO. 

1515 SEDGWICK ST. 

SR . Ge. Wiss | WabWoccciciccosss 1113 


Exhibiting: Densichron densitometers; 
scales; electrical measuring instruments. 
Duo-Seal vacuum pump; iaboratory 
Dept; C. R. Williams, Sales Dept; J. 
In Attendance: R. C. Hoffman, Sales 
Gutsmiedl, Sales Dept. 


WELDMATIC DIV. 
UNITEK CORP. 
380 N. HALSTEAD AVE. 
FPEPEEEERs WUE s cvcccccccescedes 415 


Exhibiting: Precision stored energy re- 
sistance welders for experimental and 


production welding; special units avail- 
able for strain gage and thermocouple 
welding and for welding components to 
printed circuits. 

In Attendance: Gerald E. Woods, Gen 
Mer; Al Davidson, Cust Service. 


WEST INSTRUMENT CORP. 
4363 W. MONTROSE AVE. 
CHICAGO 41, ILL. .....cccceee 1618, 1620 


Exhibiting: Complete line of temperature 
recorders, controllers, indicators and ac- 
cessory equipment; thermocouples, 
thermocouple lead wire and thermocouple 
switches. 

In Attendance: Richard K. West, Pres; 
William C. West, Jr., V. P.; Ardmore M. 
Willer, Asst Sales Mer. 


WESTERN APPARATUS CO. 
DIV. OF UNION THERMOELEC. 


TRIC CORP. 
2001 GREENLEAF ST. 
RVAROTOM; Bibs: 006 0nn + 608dncends on 604 
Exhibiting: Analog-to-digital converts 


that accept wide ranges of electrical and 
mechanical inputs and provide outputs 
directly in teletype and other codes; word 
counters for counting the number of 
words transmitted and received by Tele- 
type equipment; transistor safety supply, 
a laboratory power source that provides 
positive protection against transistor 
burnout. 

In Attendance: J. C. Peltier, Asst V. P.; 
R. D. Cortright, Chief Crystal Div; J. 
Fulton; E. A. Roberts, Dir of Res. 


WESTON ELECTRICAL INSTRUMENT 
CORP. 

614 FRELINGHUYSEN AVE. 

NEWARK 5, N. J. ...1556, 1640 thru 1650 


WHITE, S. S. 
INDUSTRIAL DIV. 
10 E. 40TH ST. 
NEW VORK 16, Ni. Ve ....-cccccccces 517 


Exhibiting: Industrial airbrasive unit is 
suitable for super fine cutting of hard, 
brittle materials in production or labora- 
tory work. We invite you to bring 
samples of any work you have in mind, 
and we will be glad to make trials for you 
at the show. 

In Attendance: C. Ingulli, Sales Eng; 
R. B. Gretter, Sales Eng. 


WIANCKO ENGRG CO. 
255 N. HALSTEAD AVE. 
PASADENA, CALIF. ........65eee00- 1249 


Exhibiting: Pressure, force and accelera- 
tion pickups; digital systems; secondary 
pressure standard; AM & FM oscillators; 
high speed commutators; ground & air- 
borne carrier systems. 

In Attendance: C. N. Mathieu, V. P. & 
Gen Mer; L. W. Hart, Dir of Sales; T. 
M. Crandall, Field Rep; H. F. Pitt, Sales 
Eng: F. H. Williams, Sales Eng; R. B. 
Bunce, Elec Eng; H. R. Willis, Asst Chief 


Eng. 


YELLOW SPRINGS INSTRUMENT CoO., 


INC. 
P. O. BOX 106 
YELLOW SPRINGS, OHIO .......... 421 


Exhibiting: New high-sensitivity low- 
cost temperature control unit based on 
the thermistor, with temperature ranges 
and probes suitable for 100 to -+500°F. 
Designed for close control of press plat- 
ens, ovens, extruders, calibrating baths. 
Complete line of thermistor thermome- 
ters and probes for remote indication of 
temperatures. 
in Attendance: 
Pres. 


Hardy W. Trolander, 
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9 a@ NATIONAL ORGANIZATION ROSTER 


EXECUTIVE BOARD 


President: Justus T. Vollbrecht. 
1956 President: Robert T. Sheen. 


President-elect-Secretary: Robert J. Jef- 
fries. 


Treasurer: Howard W. Hudson. 


Vice President General Relations Depart- 
ment: J. Ward Percy. 


Vice President Industries Department: 
Richard N. Pond. 


Vice President Standards and Practices 
Department: Edward C. Baran. 


Vice President Technical Department: 


John Johnston, Jr. 
Vice President District |: Ralph H. Tripp. 


Vice President District ii: E. Albert 
Adler. 

Vice President District Il1: J. Thomas 
Elder. 

Vice President District IV: Mifflin S. 
Jacobs. 

Vice President District V: Gordon D. 
Carnegie. 

Vice President District Vi: R. Robert 
Proctor. 

Vice President District VII: Roy E. 
O’ Neill. 

Vice President District Vill: E. Lee 
Deeter. 

Vice President District IX: Robert L 
Galley. 


COUNCIL OF NATIONAL 
DELEGATES AND ALTERNATES 


Akron: C. E. Rogers (D), V. J. Horning 
(A). 


Albuquerque: E. L. Deeter (D), A. R. 
Charlton (A). 


Ark-La-Tex: E. T. Buckley (D), F. Burt 
(A). 


Aruba: J. L. Lopez (D). 


Ashtabula: N. C. Graham (D), J. B. Dris- 
coll (A). 


Atlanta: P. Muller (D), W. K. Stallings 
(A). 


Baltimore: C. G. Pitner (D), H. K. Fallin 
(A). 


Baton Rogue: 
Moody (A). 


Birmingham: Paul Hayden (D). 


Blue Ridge: P. W. Steele (D), F. T. Stan- 
ton (A). 


Boston: O. C. Jones (D), R. Hutchinson, 
Jr. (A). 


Carolina Piedmont: E. M. Seagraves (D), 
J. H. Nisbet (A). 


E. B. Bensing (D), H. 


Eli Braud, Jr. (D), Ray 


Central Illinois: 
R. Getz (A). 


Central Keystone: C. A. Kohr (D). 


Central New York: C. M. Davies (D), H. 
D. Barnhart (A). 


Central Ohio Valley: Inactive. 


ee F. R. Gilmer (D), R. Moses 
(A). 


Chattanooga: M. L. Stephens (D), P. H. 
Merriman (A). 


B. McMahon (D). 


Cincinnati: E. A. Kuwatch (D), E. W. 
Randle (A). 


Cleveland: F. S. Hoag (D), F. R. Ely (A). 
G. N. Krouse (D), E. J 


Chicago: J. 


Columbus: 
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Deardurff (A). 

Connecticut Valley: D. N. Sanford (D). 

Cumberland: R. N. Wilson (D). 

Denver: M. C. Thompson, Jr. (D), S&S. 
Poesik (A). 

Detroit: R. A. Hoxie (D), R. Marinelli 
(A). 

Eastern New York: W. R. McKegg (D). 

Fairfield County: C. H. Heinzman (D). 

Four Corners: 

Fox River Valley: G. Harman, Jr. (D), 
J. Matter, Jr. (A). 

Houston: M. A. Smith (D), V. O. McCon- 
nell (A). 

Idaho Falls: R. C. Mann (D). 

Indianapolis: L. W. Loyen (D), F. D. 
Wallace, Jr. (A). 

J. M. Perry Institute (Student): L. Fort- 
ney (D), W. Gould (A). 

Kalamazoo Valley: J. W. Beardsley (D). 

Kansas City: J .C. Brous (D). 


Lake Charles: R. W. Groendycke (D), 
P. J. Brocato (A). 


Lehigh Valley: E. J. Serfass (D). 
Los Angeles: C. B. Nolte (D), W. I. 


Mann (A). 

Louisville: E. Malkin (D), C. M. Bos- 
worth (A). 

Memphis: J. L. Shilane (D), L. H. An- 
derson (A). 

Milwaukee: G. R. Jensen (D), T. Hol- 


loway (A). 

Mojave Desert: E. Henrich (D), W. C. 
Adams (A). 

Montreal: J. J. Hillen (D), J. L. Moore 
(A). 

Muscle Shoals: Inactive. 

New Jersey: E. R. Hill (D). 

New Orleans: M. L. Huber (D), W. B. 
Chandler (A). 

New York: A. K. Joecks (D), J. H. Mor- 
rison (A). 

Niagara Frontier: 
R. Lawrence (A). 

North Texas: E. R. Evans (D), J. R. 
Rogers (A). 

Northeast Tennessee: L. L. Hodges (D), 
W. Y. Harkins (A). 

Northern California: A. Carpenter (D), 
T. W. Van Hoosear (A). 

Northern Indiana: V. W. Pawle (D), R. 
F. Poole (A). 

Oak Ridge: J. R. Mahoney (D), R. K. 
Adams (A). 

Oglethorpe: G. Fawcett (D). 

Oklahoma City: G. R. McDannold (D). 


G. L. Keller (D), O. 


Omaha: R. B. Plumb (D), G. Brockett 
(A). 
Paducah: R. Millican (D). 


Panhandle: J. J. Fox (D). 

Pensacola: W. H. Matthews (D). 

Permian Basin: H. V. Peoples (D). 

Philadelphia: R. C. Kimball (D), L. E. 
Jewett (A). 

Pittsburgh: R. R. Webster (D), S. W. 
Prince (A). 

Portiand: R. W. Martig (D), J. Sweiberg 
(A). 

Presque Isle: 
Weining (A). 

Richland: W. A. Richards (D). 

Richmond-Hopewell: R. G. Quick (D). 

Rochester: F. C. Kiesling (D), A. A. 
Zuehlke (A). 

Sabine Neches: R. L. Patton (D). 

Sacramento: E. G. Myers (D). 

St. Louis: J. V. Opie (D), D. R. Pourie 
(A). 

San iene F. F. Coelman (D), W. T. 
Alderson (A). 

Sarnia: R. L. Asselstine (D). 


A. J. Johnson (D), H. H. 


Savannah River: H. V. Gra 

Scioto Valley: M. G. Meaae ant re 
Dorsey, Jr. (A). ete 

Seattle: 
(A). 

South Bend: C. R. Wiley (p) LE 
Baker (A). ate 

South Texas: W. G. McDanie ) 
Lumpkin (A). 1D), CR 


F. W. Thiele (D), F. p Woods 


Tampa Bay: J. H. Andrews (p) RG 
Wenzel (A). * : 

Toledo: H. F. Merkel (D), W.g 
(A). rm 

Toronto: C. K. Gibbs (D). 

Tullahoma: 

Tulsa: R. G. Huggins (D), C. R Horton 
(A). 

Twin City: J. R. Lowe (D), R. Cahil) 
(A). 


Washington: S. H. J. Womack (D),E.¢ 
Lloyd (A). : 

Wayne County: G. Huff (D), R. J. Kar 
(A). 

Wichita: R. C. 
son (A). 

Wilmington: P. M. Fleming (D), 3 L 
Rash (A). 


Hervey (D), M. T. John. 


PAST PRESIDENTS 


April 1945 to Aug. 1946: A. F. Sperry 
Sept. 1946 to Aug. 1947: C. O. Fairchild 
Sept. 1947 to Aug. 1948: P. G. Exline 
Sept. 1948 to Aug. 1949: C. F. Kayan. 
Sept. 1949 to Dec. 1950: R. J. Pigott, 
Jan. 1951 to Dec. 1951: J. B. McMahon. 
Jan. 1952 to Dec. 1952: A. O. Beckman, 
Jan. 1953 to Dec. 1953: P. Hart. 

Jan. 1954 to Dec. 1954: W. A. Wildhack. 
Jan. 1955 to Oct. 1955: W. H. Brand. 
Nov. 1955 to Oct. 1956: R. T. Sheen. 


HONORARY MEMBERS 


Elected 1954: E. G. Bailey. 
Elected 1955: M. F. Behar. 
Elected 1955: R. Rimbach. 
Elected 1956: A. F. Sperry. 
Elected 1957: W. G. Brombacher. 
Elected 1957: R. D. Webb 


NATIONAL HEADQUARTERS 


Executive Director: W. H. Kushnick. 

Editor, ISA Journal: C. W. Covey. 

Assistant Editor, ISA Journal: GA 
Hall, Jr. 

Director of Technical Programs: H. § 
Kindler. 

Assistant to Executive Director: E. # 
Johnson. 

Bookkeeper: 


EXHIBIT MANAGEMENT 


Exhibit Manager: F. J. Tabery. . 

Assistant to Exhibit Manager: J. Went 
worth. 

Publicity: J. Irving. 


R. W. Helbling. 


DISTRICT PLANNING COUNCILS, 
SECTION AND MEMBERSHIP 
COMMITTEES, AND PROGRAM 

COMMITTEES 


DISTRICT |! 


District Planning Council: Vice pres 
and Chairman, Ralph H. Tripp, and Na- 
tional Delegates. : i 

District Section and Membership Commit: 
tee: Chairman, Robert Warfield. . 

District Program Committee: Chairma’ 
John B. Rauseo. 


DISTRICT II 
Vice Presi: 


District Planning Council: ) 
dent, E. A. Adler, and National Dele 


gates. : " 
District Section and Membership Com 


mittee: Chairman, John B. d 
District Program Committee: Chairman, 
Clifford B. Ives. 
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Henry C. Frost 


President-Elect-Secretary 


Phillip A. Sprague 
Vice-Pres 
(Hays Corp., Michigan City, Ind.) 


Ralph H. Tripp f 
Vice-President, Industrial Dept. 


L. L, N. Y.) 


Carl W. Gram 
Vice-President, District | 
(Mason-Nielan, Norwood, Mass.) 


Boston, 
Jersey 


John T. Elder 
Vice-President, District III 





ISA Executive Board Officer Nominees for 1958 


(Corn Products Refining Co., Chicago, IIl.) 





Piedmont, Oak Ridge, Northeast Tennessee, Muscle 
Shoals, Birmingham 


Gordon D. Carnegie 
Vice-President, District V 
(King Instrument Co., Cleveland, Ohio) 


ident, General Relations Dept. 


(Grumman Aircraft Engineering Corp., Bethpage, 


New York, Connecticut Valley, Fairfield 
County, Central New York, Eastern New York, New 


(Tennessee Eastman Co., Kingsport, Tenn.) 
Aruba, Tullahoma, Chattanooga, Pensacola, Tampa 
Bay, Atlanta, Savannah River, Oglethorpe, Carolina 


land, Ashtabula 
John F. Draffen 


Vice-President, District VII 
(Monsanto Chemical Co., Texas City, Texas) 
Houston, South Texas, Sabine Neches, Ark-La-Tex, 
Lake Charles, Baton Rouge, New Orleans, Memphis, 


North Texas 


Adelbert Carpenter 
Vice-President, District IX 
(Fischer & Porter, Oakland, Calif.) 
Edmonton, Los Angeles, Mojave Desert, Northern 
California, Portland, Richland, San Diego, Seattle 


Election of District Vice Presidents to replace resign- 
ing R. Robert Proctor, Dist. VI, and E. Lee Deeter, Dist. 
VIII, will take place during the annual September meet- 
ings in Cleveland. 


Cleveland, Toledo, Akron, Columbus, Central Ohio 
Valley, Scioto Valley, Cincinnati, Charleston, Cumber- 








DISTRICT Ill 
District Planning Council: Vice Presi- 
dent, J. Thomas Elder, and National 


Delegates. 
District Section and Membership Com- 
mittee: Chairman-Northern, J. R. Ma- 
honey. Chairman-Southern, M. A. 
Dailey. 

District Program Committee: Chairman, 
T. W. Waldrop. 


DISTRICT IV 
District Planning Council: Vice Presi- 
dent and Chairman, M. S. Jacobs, and 
National Delegates. 
District Section and Membership Com- 
mittee: Chairman, A. A. Zuelhke. 
District Program Committee: Chairman, 
F. K. Briggs. 


DISTRICT V 


District Planning Council: Vice President 
and Chairman, Gordon Carnegie, and 
National Delegates. 

District Section and Membership Com- 
mittee: (Chairman to be named). 

District Program Committee: (Chairman 
to be named). 


DISTRICT VI 


District Planning Council: Vice Presi- 
dent and Chairman, R. Robert Proctor, 
and National Delegates. 

District Section and Membership Com- 
mittee: Chairman, John J. Burnett. 

District Program Committee: (Chairman 
to be named). 


DISTRICT Vil 


District Planning Council: Vice Presi- 
dent and Chairman, R. E. O'Neill, and 
National Delegates. 

District Section and Membership Com- 
mittee: Chairman, R. L. Springfield. 
District Program Committee: Chairman, 

G. H. Woodard. 


DISTRICT Vili 
District Planning Council: Vi i 
$ ce Presi- 
dent and Chairman, E. Lee Deeter, and 
National Delegates. 
— Section and Membership Com- 
> ee Chairman, B. Martin Callstrom, 


District Program Committee: Chairman, 
Donachy. 


DISTRICT Ix 


District Plannin 
@ Council: Vice Presi- 
dent and Chairman, R 
ob 3 
and National Delegates, fo nn eee 
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District Section and Membership Com- 
mittee: Chairman, A. A. Anderson. 
District Program Committee: Chairman, 

A. Carpenter. 


PRESIDENT’S 
DEPARTMENT COMMITTEES 
1A-1 Society Structure and Planning 

Committee: 

Chairman, Phil A. Sprague, Chester S. 
Beard, Warren H. Brand, John G. 
Fleming, James A. Ford, Nelson Gil- 
dersleeve, Porter Hart, Chalmer E. 
Jones, Fred A. Lennon, Jerome B. Mc- 
Mahon, Claude B. Nolte, Victor F. Han- 
son, David M. Boyd, Jr., Raymond E. 
Olson, C. L. Roberson, Robert T. 
Sheen, Francis H. Trapnell, Robert A. 
Trenner, Ralph D. Webb, William A. 
Wildhack. 

1A-2 National Nominating Committee: 

Chairman, Albert F. Sperry. 

Members-at-large, Arnold O. Beckman, 
Warren H. Brand, Porter Hart. 


DISTRICT |! 
Nominator, Eliot R. Hill. 
Alternate, Joseph H. Bertram. 
DISTRICT II 
Nominator, Robert G. Quick. 
Alternate, Ernest A. Capelle. 
DISTRICT Ill 
Nominator, William Matthews. 
Alternate, Bernard Lieberman. 
DISTRICT IV 
Nominator, Gerald F. Akins. 
Alternate, Richard R. Webster. 
DISTRICT V 
Nominator, E. Roy Myers. 
Alternate, Robert N. Wilson. 
DISTRICT VI 
Nominator, Ralph Hoxie. 
Alternate, Jerome B. McMahon. 
DISTRICT Vil 


Nominator, E. R. Evans. 
Alternate, Kenneth L. Puffer. 


DISTRICT VIII 


Nominator, John V. Opie. 
Alternate, Francis M. Winterbureg. 


DISTRICT IX 


Nominator, Robert Martig. 

Alternate, Adelbert Carpenter. 

1A-3 President’s Advisory Committee: 
Chairman, W. W. Garey; E. J. Albert, 
A. V. Astin, A. O. Beckman, Warren 
H. Brand, R. A. Bristol, R. Burnstan, 
P. J. Byrne, Hugh F. Colvin, R. G. 


Croft, Henry F. Dever, J. Dillon, Elmer 
W. Engstrom, Weems E. Estelle, Henry 
C. Frost, Dr. Frederick J. Gaudet, Port- 
er Hart, J. H. Heller, John Hrones, 
Cuthbert Hurd, R. J. Jeffries, C. B. 
Jolliffe, Thomas Roy Jones, Melvin Mc- 
Creary, Raymond E. Olson, Edwin E. 
Parker, J. S. Rearick, Thomas J. 
Rhodes, John R. Riede, Robert T. 
Sheen, Albert F. Sperry, William S. 
Tandler, Elmer Timby, Thomas ™M, 
Ware, C. E. Winters, John R. Ragga- 
zini, J. T. Vollbrecht, John L. Young, 
Vv. K. Zworykin. 

1A-4 Exhibitors Advisory Committee: 
Chairman, A. R. Floreen; Edward B. 
Bossart, A. N. Clark, A. F. Day, J. F. 
Higgins, Henry Huck, A. R. Kilgore, 
George P. Lonergan, Millard D. Shriver, 
Kenneth Slee, Ralph M. Stotsenburg, 
Cc. J. Wood. 

1A-5 Public Relations Committee: Chair- 
man, Evan Herbert; Jack Eigenbrot, 
Howard Mattson, John Procopi, Art 
Weinberg, Dick Wight. 

1A-6 Research and Development Commit- 
tee: Chairman, William Wildhack. 

1A-7 Education Committee: Chairman, 
Earl J. Serfass. 


PAST PRESIDENT’S 
DEPARTMENT COMMITTEE 


2B-1 Honors and Awards Committee: 
Chairman, Robert T. Sheen; Warren 
H. Brand, William A. Wildhack. 


TREASURER’S 
DEPARTMENT COMMITTEE 


3C-1 Finance Committee: Chairman, 
John C. Koch; William A. Crawford, 
George R. Feeley, Barton Jones, Ralph 
H. Munch, Phil Sprague, Jr. 


GENERAL RELATIONS 
DEPARTMENT COMMITTEES 


4D-1 Sections and Membership Commit- 
tee: Chairman, Ralph M. Stotsenburg; 
Ade R. Floreen, James Kilmer, Rodman 
Smith. 

4D-2 Employment Committee: Chairman, 
A. J. Waldron; William Juran, Brant 
Rawson. 

4D-3 Publications Committee: Chairman, 
Nat Cohn (1958); David M. Boyd, Jr., 
Douglas M. Considine, George F. Gard- 
ner, Milton M. MeMillen, R. Robert 
Proctor, Howard C. Roberts. 

4D-4 Historical Committee: Chairman, 
M. F. Behar; Charles W. Covey, Nelson 
Gildersleeve, S. David Ross. 
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4D-5A 12th Annual ISA Conference 
and Exhibit Host Committee 
(Cleveland 1957) 


General Chairman, Fred Lennon. 

Executive Chairman, Francis S. Hoag. 

Ladies Committee Chairman, Mrs. Mar- 
garet J. Karns; Publicity, Mrs. Francis 
S. Hoag; Registration, Mrs. Clark H. 
Joy; Events, Mrs. F. Miller. Members 
of Committee, Mrs. Francis R. Ely, 
Mrs. A. I. Ehrke, Mrs. H. D. Fox, Mrs. 
Robert H. Joyce, Mrs. Henry A. Van 
Hala, Mrs. A. J. McCullough, Mrs. Mil- 
ton M. McMillen, Mrs. Richard Benson, 
Mrs. Thomas Dallas, Mrs. Ralph H. 
Higgins, Mrs. H. R. Bowers, Mrs. Rob- 
ert E. Tozier, Mrs. Donald F. Barrin- 
ger, Mrs. Robert Brigham, Mrs. Dale 
Michel, Mrs. Gordon D. Carnegie, Mrs. 
Robert Woodside, Mrs. Edmund J. 
Budnick, Mrs. Rollen L. Hutchins, Mrs. 
Myron <A. Blankenburg, Mrs. L. A. 
Waldrip, Mrs. Oliver Hudson. 

Tours Committee Chairman, Benjamin B. 
Farmer. Members of Committee, Ar- 
nold W. Burger, E. O. Schweitzer, 
Henry A. Van Hala, J. J. Wilber. 

Banquet Committee Chairman, A. E. 
Ehrke, Co-Chairman, H. D. Fox. Mem- 
bers of Committee, Joseph P. Green, 
George A. Horlacher, R. C. Van Hala. 

Publicity Committee Chairman, Durell P. 
Haag, Photography Chairman Franklyn 
W. Kirk. Members of Committee, M. 
Cooper, William C. Juram, Jr., H. W. 
Meyer, Jr., D. Michel, Charles A. 
Prior, George Rolfe, Charles Covic, 
George Norton, Louis Sonkoy, Ray Kaz- 
mer, J. Karpi. 

Reception and Hospitality Committee 
Chairman, Frederick B. Miller. Mem- 
bers of Committee, A. F. Bardsley, 
Frank J. Dolesh, Jr., R. Maurer, Louis 
J. Sixt, O. Soroko, W. R. Stern, R. C. 
Van Hala, J. J. Wilber, Jr., Warren M. 
Wilson, Robert Woodside, C. P. Wright. 

Sessions Properties Committee Chairman, 
O. G. Hudson, Jr. Members of Com- 
mittee, Richard E. Pritz, Robert N. 
Futryk, John J. Arendt, John Stair, 
Arthur J. Schager, Mark Meriam, 
Frank H. Fellows, Richard O. Netschke, 
Isidore Warshawsky, R. L. Hutchins. 


Members Relations Committee Chairman, 
Richard J. Benson. Members of Com- 
mittee, Myron A. Blankenburg, Wil- 
liam M. Bliss, R. G. Brindle, E. J. Bud- 
nick, Marvin L. Cleaton, Jr., Paul C. 
Flucke, Arthur B. Fritinger, Ralph E. 
Hopkins, Stephen R. Illes, John A. Kell, 
Ted W. Lasiewicz, Dale Michel, Adam 
J. Mondl, Max Reinhardt, Edmund S. 
Simmons. 


Conference Registration Committee Chair- 
man, Milton M. McMillen. Members of 
Committee, R. J. Carleton, Jr., Vernon 
R. Carmichael, John M. Drotleff, Stuart 
F. Frensdorf, Joseph P. Green, J. B. 
Guido, Arthur A. Hand, Ralph H. Hig- 
gins, J. Homa, Clarke H. Joy, Henry 
J. Kielbasa, Wm. F. Lisby, Edward R. 
Mistak, W. Parker, Finley B. Payne, 
Robert T. Princic, M. A. Reinhardt, 
Charles H. Sandburg, E. O. Schweitzer, 
J. G. Simpson, E. Wollerman. 


President’s Reception Committee Chair- 
man, R. Tozier. Members of Commit- 
tee, Mrs. Edward C. Baran, Mrs. G. D. 
Carnegie, Mrs. A. E. Ehrke, Mrs. F. 
A. Lennon, Mrs. F. Miller, Mrs. Robert 
E. Tozier. 


4D-6 Allocations Committee: 
Edward C. Baran; H. H. 
Ralph H. Tripp. 


4D-7 New Ideas in Instrumentation Com- 
mittee: Chairman, E. F. Kremer; E. 
A. Adler, J. Arbogast, R. P. Bigliano, 
J. E. Charsha, McKeen Kessel, G. H. 
Robinson, C, J. Swartwout, Webb Wills. 


Chairman, 
Johnson, 


ISA REPRESENTATIVES TO 
OTHER ORGANIZATIONS 


Foundation for instrumentation Educa- 
tion and Research, J. T. Vollbrecht. 


American Standards Association — C85, 
W. I. Caldwell. 
American Standards Association — Y-12, 


G. A. Larsen. 
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American Association for the Advance- 
ment of Science, W. A. Wildhack. 

Institute of Radio Engineers — 10.3, C. E. 
Jones. 

National Research Council, P. Hart. 

American Society of Mechanical Engi- 
neers IRD, R. E. Clarridge. 

Scientific Apparatus Makers Association, 
H. H. Gorrie. 

National Telemetering Conference, L. W. 
Gardenhire. 

Conference on Electronic Techniques in 
Medicine and Biology, A. E. MacNeill. 


TECHNICAL DEPARTMENT 
COMMITTEES 


Vice President: John Johnston, Jr. 

6A Steering Committee: Chairman, Neil 
M. Blair; John J. Kelly, Paul W. Knap- 
lund, Donald B. Prell. 

6A-1 Program Coordination: Coordinator, 
P. M. Fleming. 

6A-2 Inter-Society Coordination: Coordi- 
nator, H. C. Roberts. 

6A-3 Publications Board Coordination: 
Coordinator, R. E. Wendt, Jr. 


6A-4 Research & Development Coordina- 
tion: Coordinator, T. C. Wherry. 

6B Analysis Instrumentation Division: 
Director, T. C. Wherry. Secretary, K. 
V. Kratochvil. Associate Directors, C. 
M. Albright; R. H. Munch, Henry J. 
Noebels, Dr. B. W. Thomas, Marvin 
D. Weiss. 

6B-1 Industrial pH Measurement & Con- 
trol Committee: Chairman, Thomas J. 
Kehoe. 

6B-2 Chemical Methods of Analysis Com- 
mittee: Chairman, John P. Strange; 
R. D. Eanes, John W. Berry, Lewis 
Fowler, Henry Landsberg, F. Curtis 
Snowden. 

6B-3 Chromatography Committee: Chair- 
man, Vincent J. Coates; Irving S, Fa- 
gerson, Stephen Dal Nogare. 

6B-4 Sampling Systems Committee: 
Chairman, E. A. Houser; Dale E. Lup- 
fer. 

6B-5 Radio Frequency Spectroscopy Com- 
mittee: Chairman, Dr. Martin Pack- 
ard; J. P. O’Meara, O. Reilly. 

6B-6 X-Ray and Electron Spectroscopy 
Committee: Chairman, Dr. D. C. Miller. 

68-7 Optical Methods Committee: Chair- 
man, Leo G. Glasser; Frank B. Gray, 
Jr., Robert F. Wall, Elliott Woodhull. 

6B-8 Mass Spectroscopy Committee: 
Chairman, Allen S. Powell; Walter 
Donner, William Gallaway, Lawrence 
Hall, E. H. Rowe, Ed Zubler. 

6B-9 Analytical Clinic Committee: Chair- 
man, James J. Shipman. 


6B-10 Publicity Committee: Chairman, 
George Field. 
6B-11 Program Committee: Chairman, 


R. D. Eanes. 

6C Data Handling & Computation Divi- 
sion: Director, R. E. Wendt, Jr. As- 
sociate Director, R. C. Saunders. 

6C-1 Computers Committee: Chairman, 
Charles W. Worley; William J. Connor, 
Jr., Herbert Harrington, Irving Lefko- 
witz, Howard McKenna, Elmer M. 
Sharp, Donald G. Scorgie, R. E. Wendt, 
Jr. 

6C-2 Computers Symposium Committee: 
Chairman, Irving Lefkowitz. 

6C-3 Data Handling Committee: Chair- 
man, R. C. Saunders; William Adams, 
William Deutsch, Sidney Kaufman, P. 
W. Knaplund, Fred S. Korb, Robert 
Marmorstone, Robert C. Perkinson, R. 
A. Scheffer, Robert A. Wiesemann. 

6C-4 Data Handling Workshop Commit- 
tee: Chairman, N. M. Blair; Walter S. 
Bowers, William G. Deutsch, Elmer M. 
Sharp, G. W. Spencer, R. E. Wendt, 
Jr., K. W. Clarke. 

6C-6 Telemetering Committee: Chairman, 
L. W. Gardenhire; D. Baker, G. Bird- 
sell, Louis J. Mass, Jr., Hugh Pruss, 
John M. Sherman. 

6D Feedback Control Systems Division: 
Director, A. R. Aikman. Associate Di- 
rector, R. P. Bigliano; D. E. Berger, 
G. H. Bouman, Gene Franklyn, Thomas 
R. Hudson, Bruce Powell, D. W. St. 





Clair, Charles Taylor, C, 

6E Instrumentation Shewsay el 
Director, Cortland Van Re : 

6F Instrument Installation . 
Maintenance Division: Oren 
Groenewegen; William G, Baker < 
Frank Balik, Clyde W. Braswel, 
Edmonds, T. B. McCraray, Ww P. 
Troutman. 

6F-1 Instrument Maintenance Clin; 
mittee: Chairman, Francis Rae 
Warshawsky. iL 

6F-2 Instrument Mechanics Train; 
Committee: Chairman, George A. Lar 
sen; Rollin H. Briggs, C. C. Cobb John 
Davis, George N. Ehly, J. N. Fe 
Kenneth Goldring, Malcolm B, 
A. Harrington, Martin J. , 
liam Pugsley. Tadden, Wh. 

6F-3 Instrument Shop Layouts ¢ Shop 
Equipment Committee: C. ¢. Cobb; 4 
L. Keeler, Tom H. Pierson, CE 
Werstler. : 

6F-4 Instrument Installation & Maint. 
nance Practice Committee: Chairman 
L. V. Morgan; Duane Humphrey, Rob. 
ert T. Hurm, H. Douglas Woods, 

6F-5 Maintenance & Operation Papers 
Committee: J. J. Kelly, William (ys. 
son. 

6F-6 Technical Papers Committee: 4 x 
Joecks. 

6G Management & Economics Division: 
Director, N. L. Isenhour; R. F. Mabood 
J. T. Ward. 

6H Measurement & Control Instruments. 
tion Division: Director, J. T. Ward 
Associate Director, H. F. Rondeau. 
Secretary, J. F. Coughlin. 

6H-1 Committee: Chairman, M. E. Stick 
ney. 

6H-2 Committee: Chairman, H. F. Kar. 

6H-3 Committee: Chairman, R. W. Po- 
green, 

6J Physical & Mechanical Measurement 
Division: Director, D. J. DeMichéle. 
Associate Director, Orval Linebrink 
Associate Director, Mills Dean, IIL 

6J-1 Strain Measurements Committee: 
Chairman, Frank Myers; J. F. Potts. 

6J-2 Vibration Measurements Committee: 
Chairman, Glen N. Krouse; Charles § 
Duckwald. 

6J-3 Research & Development Commit. 
tee: Chairman, Charles E. Balleinsen; 
Oscar Grauer. 

6J-4 Thermal Measurements Committee: 
Chairman, John T. Harvell; 8. A. Hlu- 
chan, N. 8S. Rasor. 

6J-5 Physical Testing Committee: Chair- 
man, M. P. Cornelius. 


6J-6 Inspection Committee: Chairman, 
R. A. Marinelli. 
6J-7 Acoustical Committee: Chairman, 


R. P. Wehrle. 


INDUSTRIES DEPARTMENT 
COMMITTEES 


Vice President: R. N. Pond. 

7A Aeronautical Industry Division: Di 
rector, Walter J. Gabriel. 

7A-1 Flight Test Committee: Chairman, 
Bernard Oldfield; Neil Anderson, Wil- 
liam W. Barratt, Edmond C. Buckley, 
Harold T. Noble, Jr., G. E. Sanderson, 
Ralph H. Tripp, Fred E. Woods. 

7A-2 Missile Test Committee: Chairman, 
Floyd E. Bryan; Lawrence Fleming, 
Robert L. Galley, Buel E. Harris, Nor- 
man E. Jennett, Jr., Delmas C. Little, 
Robert E. Luke, Richard B. Morrison, 
William W. Stripling. 

7A-3 Ground Test Committee: Chairman, 
Eugene D. Spencer; Latham Baker, * 
C. Hoagland. 

7B Air Conditioning & Heating Industry 
Committee: Director, N. J. “= 
Secretary, R. A. Hegberg; J. A. Du 
L. F. Flagg, S. W. Miller, Pp. 0. “— 
L. C. Plachn, D. K. Sewell, & * 
Soling. 

7C Chemical & Petroleum Industry 
sion: Director, L. D. Cipriano. 
ciate Director, E. B. Hall. See 
Robert R. Click. 

7C-1 Data Handling & Computation Com 
mittee: Chairman, William 
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Gess, E. B. Hall, T. M. Hoffman. 
Loulnstallation, Operation & Mainte- 
= nce Committee: Chairman, Jack 
pone Vv. O. McConnell, Fredrick Rich. 
& Control instrumen- 

7¢-3 Measurement 
ittee: Chairman, T. M. 
ee rt R. Click, William 


ffman; Robe 
Borkin, B. Hall, Fredrick Rich, Rob- 
ert Robinson. aie cmasiinns 
.4 National eetings ommi : 
1 aeati Louis Gess; Lowell H. Bal- 

e Buckley, G. C. Carroll, 

linger, Pag 
William Durkin, E. B. Hall, Thomas H. 
Pierson, Fredrick Rich, Harvey Schil- 
ling. - 

Food Industry Division: Director, 
by a B. Anderson. Associate Direc- 
tor, W. A. Brastad. 

7D-1 Technical Program Committee: 
Chairman, Kenneth G. Lucal; David S. 
Campbell, Charles Hanft. 
7E Medical & Biological Industry Divi- 
sion: Director, Arthur MacNeill; J. E 
Cc. Askin, Martin Chanim, Charles L. 
Fox, John H. Heller, Howard Johnson, 
Raymond Jonnard, K. Russel Knob- 
lauch, B. P. McKay, Harold Morowitz, 
Edwin A. Pecker, Walter Slavin. 

7F Metals & Ceramics Industry Division: 
Director, J. H. Cuthbert; J. F. Hornor, 
R. L. Nickens. 

7F-1 Instrumentation of Steel Producing 
Units Committee: Chairman, A. Fen- 
nell. 
7F-2 Instrumentation of Rolling Mill 
Units Committee: Chairman, R. G. 
Bryan. 

7F-3 Instrumentation of Blast Furnaces 
Committee: Chairman, H. Cooke. 

7F-4 Instrumentation of Coke Plants 
Committee: Chairman, V. Pawle. 

7F-5 Installation, Operation & Mainte- 
nance Committee: Chairman, W. Ham- 
mond. 

7G Nuclear Industry Division: Director, 
Dean Joseph Weil; John A. Dever, E. 
P. Diehl, Richard W. Johnston, Jerome 
Kohl, William Ladniak, J. R. Mahoney, 
Dr. Stephen Malaker, Morris Moses, 
Earl M. Pollock. 

7H Paper Industry Division: Director, 
Marvin F. Gade; Louis Good. 

7) Power Industry Division: Director, 
H. H. Johnson, R. C. Austin, Arthur 
E. Erikses, James K. Mawha, G. W. 
McKnight. 


7K Transportation Industry Division: Di- 
rector, J. J. McDonald. Secretary, John 
Harned. 
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7K-1 Railway Equipment Instrumenta- 


tion Committee: Chairman, William 


Kneen. 


7K-2 Aircraft Equipment Instrumentation 


Committee: Chairman, Karl Wacker. 


7K-3 Automotive Equipment iInstrumen- 


tation Committee: Chairman, Carl 
Canfield, Paul C. Skells, Head. 


7K-4 Pipe Line & General Equipment iIn- 


strumentation Committee: Chairman, 
T. C. Schroeder. Vice Chairman, Max 
T. Nigh. Vice Chairman, Ivan W. 
Schmitt; J. F. Conneran, Fred 8S. Jones, 
Joseph Purvine. 


STANDARDS & PRACTICES 
DEPARTMENT COMMITTEES 


Vice President: E. C. Baran. 
Production Process Division: 


Director, 
F. H. Winterkamp. 


Inter-Society Relations Division: Direc- 


tor, A. F. Sperry. 


RP-1 Thermocouples and Extension Wire 


Committee: Chairman, J. Ward Percy. 
Secretary, I. Van Blerkom; W. E. 
Boyle, R. J. Cushing, V. DiCicco, R. 
H. Gray, A. V. Novak, Donald Robert- 
son, Albert F. Sperry, G. E. Van Ves- 
sem, C. A. Vogelsang. 


RP-3 Head Type Meter Auxiliaries Com- 


mittee: Chairman, C. A. Prior; L. A. 
Dodge, J. R. Gilson, E. E. Pettibone, 
H. E. Schauss, C. E. Sharp, Carl E. 
Werstler. 


RP-4 Control Valve and By-Pass Installa- 


tion Practices Committee: Chairman, 
Cc. W. Bates; M. K. Andersen, H. G. 
Givens, J. M. Jones, E. D. Mattix, R. 
L. Nichols, J. A. Parker, R. R. Proctor. 


RP-5 Instrument Flow Plan Symbols 


Committee: Chairman, David E. Hos- 
tedler, Fred L. Crabbe, W. A. Craw- 
ford, H. E. Hanson, E. R. Huckman, 
Harry A. Irving, M. MacDonald, K. 
Thompson. 


RP-7 Pneumatic Control Circuit Pres- 


sures Committee: Chairman, R. U. 
Stanley; N. A. Austin, A. Carpenter, 
E. C. Cottingham, G. W. Jacobs, J. T. 
Kirkland, E. E. Larson, J. Power, J. F. 
Rogers, N. S. Waner. 


RP-8 Outside Instrument Protective Cabi- 


nets Committee: Chairman, S. J. Rich- 
ard. 


RP-12 Wiring for Hazardous Locations 


Committee: Chairman, Frederick L. 
Maltby; L. E. Cuckler, H. W. Ecker, 
W. F. Hicks, A. W. Jacobson, C. F. 
Kisselstein, R. McCarron, A. H. McKin- 
ney, D. L. Olsen, C. W. Wilkins. 

Instrumentation for Corrosive 
Services Committee: Chairman, L. H. 


Anderson; N. B. Bartelson, W. Jensen, 
John Kelly, J. C. Koch, F. Maltby, 
Frank Oley, F. Schindler, 

RP-.14 Primary Elements for Head Me- 
ters Committee: Chairman, Robert L. 
Galley. 

RP-15 Head Meter Installation and Cali- 
bration Committee: Chairman, T. B. 
McCraray; F. S. Becker, J. B. Deade- 
rick, F. D. Dodge, W. D. Jung, Ralph 
Cc. Kimble, V. A. Pardo, H. J. Smith, 
Henry S. Tanner. 

RP-16 Variable Area Meters Committee: 
Chairman, W. A. Crawford; Douglas N. 
Brooks, William A. Diament, Ralph 
Eberly, Kermit Fischer. 

RP-17 Sampling Systems for Process 
Analyzers Committee: Chairman, E. A. 
Heckler. 

RP-.18 Instrument Signals and Alarms 
Committee: Chairman, J. E. Read; E. 
A. Adler, C. B. Anderman, Lee Ham- 
mond, R. C. Kimball, W. A. Summers, 
J. T. Ward. 

RP-19 External Displacement Level iIn- 
struments Committee: Chairman, R. 
M. Brent; D. T. Gunter, George E. Hor- 
ton, R. F. Mahood, J. W. Rutledge, J. 
M. Ware, W. L. Willoughby. 

RP-20 Instrument Specifications Commit- 
tee: Chairman, G. G. Gallagher; Mar- 
tin W. Adcock, William Carmack, G. 
W. Coleman, Charles Dempsey, Henry 
Cc. Earle, Al J. Fink, Robert B. Grant, 
Robert F. Morrison, Earl W. Pitt. 

RP-21 Positive Displacement Meters Com- 
mittee: Chairman, J. E. White, Jr. 

RP-22 Preferred instrument Cut-out Di- 
mensions Committee: Chairman, J. G. 
Kerley; D. M. Boyd, Jr., A. F. Sperry, 
F. H. Trapnell. 

RP-23 Instrument Ranges Committee: 
Chairman, E. C. Hutchinson; D. C. 
Toomb, Jr. 

RP-25 Materials for instruments in Ra- 
diation Service Committee: Chairman, 
E. See Day, Jr. Alternate Chairman, 
W. A. Richards; A. R. Brooks, C. O. 
Clemetson, J, DeLorenzo, E. E. Far- 
shind, R. L. Grenda, R. S. Hammond, 
J. E. Kaveckis, W. R. Langdon, E. L. 
Mincher, G. R. Wilde, B. E. Woodward. 

RP-26 Frequency Response Specifications 
Committee: Chairman, F. W. Winter- 
kamp; A. R. Aikman, G. H. Bouman, 
Andrew Bremer, P. S. Buckley, Robert 
I. Edelman, G. R. Jamieson, R. C. 
Leever, W. E. Vannah. 

RP-27 Instrument Interiocks Committee: 
Chairman, W. A. Summers. 

RP-28 Instruments in Vibration Service 
Committee: Chairman, E. D. Phillips; 
Frank Smith. 











AKRON 


Pres. R. D. Scrimgeour, 260 Caston 
Rd., Akron, Ohio; Secy. M. P. Lucak, 
Columbia-Southern Chemical Corp., 
Barberton, Ohio; Del. C. E. Rogers, 
% Quaker Oats Co., 205 Water St., 
a 8, Ohio. Meeting: Third Tues- 
a 8:00 P.M., Women’s City Club, 
- Exchange St., Akron, Ohio. 


ALBUQUERQUE 


— Harold Poulsen, % C. G. Elec- 
her Corp., 305 Dallas N.E., Al- 
San erque, N. M.; Secy. Nicholas 
amigas | Jr., 3392 51 Loop, Sandia 
~ Albuquerque, N. M.; Del. E. Lee 
x = 1814 Ross Place, Albuquerque, 
-M.; Meeting: Second Thursday, La 
m, Coronado Club, Sandia, 


Roo 
Base, N. M. 


ARK-LA.TEX 


Pres. Fred Farmer ¢ 
% Lone Star Steel 
Co., Lone Star, Texas; Secy. Robert N. 


September 1957 


Bean, 1706 N. Hughey Dr., Longview 
Texas; Del. E. T. Buckley, United Gas 
Corp., P. O. Box 1407, Shreveport, La. 
Meeting: First Monday, 7:30 P.M., 
Humble Oil Pipeline Co. Auditorium, 
S. 2nd & Cotton Sts., Longview, Texas. 


ARUBA 


Pres. Arthur S. MacNutt, P. O. Box 
452, % Lago Oil & Transport Co., 
Aruba, N.W.I1.; Secy. Marchant A. 
Davidson, Box 452, Lago Colony, 
Aruba, N.W.I1.; Del. J. L. Lopez, % 
International Petroleum, Barrancaber- 
meja, Columbia, S. A. Meeting: First 
Tuesday, 7:30 P.M., Engineers Club, 
Lago Colony, Aruba. 


ASHTABULA 


Pres. Joseph E. Micksch, 522 W. 36th 
St., Ashtabula, Ohio; Secy. Robert J. 
Beers, 712 Clinton Ave., Conneaut, 
Ohio; Del. Norman C. Graham, 1044 
Brown Ave., Ashtabula, Ohio. Meet- 


ing: Second Thursday, 8:00 P.M., 
Swallows Restaurant, Rt. 20, Ashta- 
bula, Ohio. 


ATLANTA 

Pres. Michael A. Dailey, 1141 Cook 
Rd., N.W., Atlanta, Ga.; Secy. Samuel 
Ellis, 1367 Northview Ave., N.E., 
Atlanta, Ga.; Del. Paul Muller, 116 
Chatillion Rd., Rome, Ga. Meeting: 
Fourth Monday, 8:00 P.M., Architect 
& Engineers Blidg., 230 Spring St., 
N.W., Atlanta, Ga. 


BALTIMORE 

Pres. George B. Greer, 631 East 36th 
St., Baltimore 18, Md.; Secy. Thomas 
S. Elliott, 506 Epsom Rd., Baltimore 
4, Md.: Del. Craton G. Pitner, 1348 
Block St., Baltimore 31, Md. Meet- 
ing: Second Friday, 8:00 P.M., Engi- 
neers Club of Baltimore, Baltimore, 
Md. 
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BATON ROUGE 


Pres. Eli Braud, Jr., 325 S. Waverly, 
Baton Rouge, La.; Secy. Clayton R. 
Mahaffey, Rt. 2, Box 47, Port Allen, 
La.; Del. Eli Braud, 325 S. Waverly, 
Baton Rouge, La. Meeting: First 
Monday, 7:30 P.M. No fixed meeting 
place, Baton Rouge, La. 


BIRMINGHAM 


Pres. Walter D. McCrary, Alabama 
By-Products, Rt. 3, Box 489, Bessemer, 
Ala.; Secy. John T. Marshall, Jr., 1013 
26th St. Ensley, Birmingham 8, Ala.; 
Del. Paul Hayden, 210 Hollywood 
Blvd., Birmingham 9, Ala. Meeting: 
Fourth Tuesday, 7:00 P.M., Bankhead 
Hotel, Birmingham, Ala. 


BLUE RIDGE 


Pres. M. M. Stanbaugh, P. O. Box 549, 
Pulaski, Va.; Secy. E. T. Cadugan, 18 
Ridge Rd., Radford, Va.; Del. P. W. 
Steele, 13 Radford Village, Radford, 
Va. Meeting: Last Friday, Recreation 
Hall, Radford Arsenal, Radford, Va. 


BOSTON 


Pres. W. J. Kennedy, Stone & Webster, 
49 Federal St., Boston, Mass.; Secy. 
Robert Hutchinson, Jr., Metal Engi- 
neering Co., 6 Waring Rd., Natick, 
Mass.; Del. Owen C. Jones, Owen C. 
Jones & Co., P. O. Box 151, Wellesley 
Hills 82, Mass. Meeting: First Monday, 
6:00 P.M., 99 Club, 99 State St., Boston, 
Mass. 


CAROLINA PIEDMONT 


Pres. D. A. Gallant, C. W. Gallant, 
Inc., P. O. Box 11053, Charlotte, N. C.; 
Sec. Leon M. Pearsall, 620 Llewellyn 
Place, Charlotte 7, N. C.; Del. Earl M. 
Seagraves, Fairview Drive, Charlotte, 
N. C. Meeting: Second Friday, 6:00 
P.M., Kuesters Restaurant, 423 E. 
Morehead St., Charlotte, N. C. 


CENTRAL ILLINOIS 


Pres. James W. Mahannah, 2107 W. 
Kellogg Ave., Peoria, Ill.; Secy. Albert 
H. Rabe, 400 Poplar St., Glasford, IIL; 
Del. Eric B. Bensing, 2718 North St., 
Peoria 5, Ill. Meeting: First Wednes- 
day, 6:3) P.M., Chateau Club, North 
Pekin, Iil. 


CENTRAL KEYSTONE 


Pres. R. G. Spangler, Hanover St., 
Spring Grove, Pa.; Secy. A. E. Bates, 
5012 Colorado Ave., Harrisburg, Pa.; 
Del. C. A. Kohr, 1511 Clearview Ave., 
Lancaster, Pa. Meeting: Fourth Tues- 
day, 7:15 P.M., Dutch Club, 450 Manor 
St., York, Pa. 


CENTRAL NEW YORK 


Pres. Fred Hendrickson, Solvay Proc- 
ess Co., Syracuse, N. Y.; Secy. John 
Mishko, Solvay Process Co. Engineer- 
ing Dept., P. O. Box 271, Syracuse, N. 
Y. Del. C. M. Davies, 213 Beechwood 
Ave., Liverpool, N. Y. Meeting: First 
Monday, Dinner 6:00 P.M., Meeting 8:00 
P.M., Meeting 8:00 P.M., Syracuse, 
N. ¥. 


CENTRAL OHIO VALLEY 


Inactive 


CHARLESTON 


Pres. R. G. McCoy, 2133 Superior Ave., 
S. Charleston, W. Va.; Secy. E. E. 
Buxton, 903 Hillcrest Drive, St. Albans, 
W. Va.; Del. F. R. Gilmer, 410 Beech 
Ave., Charleston, W. Va. Meeting: 
First Monday, 8:00 P.M., Humphrey’s 
Pine Room, 1600 Bigley Ave., Charles- 
ton, W. Va. 


CHATTANOOGA 


Pres. H. B. Chowning, 3004 Ozark 
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Circle, Chattanooga 5, Tenn.; Secy. 
Howard C. Thach, 1075 Graysville Rd., 
Chattanooga, Tenn.; Del. M. L. 
Stephens, Tyner Rd., Rt. 2, Chattan- 
ooga, Tenn. Meeting: First Thursday, 
7:00 P.M., Edmunds Restaurant, 820 
Georgia Ave., Chattanooga, Tenn. 


CHICAGO 


Pres. Albert H. Arens, Pure Oil Re- 
search & Development Laboratories, 
Crystal Lake, Ill.; Secy. F. E. Erts- 
man, 343 S. Dearborn St., Chicago 4, 
Ill.; Del. J. B. McMahon, 332 S. Michi- 
gan Ave., Chicago, Ill. Meeting: First 
Monday, Dinner 6:45 P.M., Meeting 
8:00 P.M., Western Society of Engi- 
neers, 84 E. Randolph St., Chicago, 
Ill.; Tel: WEbster 9-0686. 


CINCINNATI 


Pres. E. W. Randle, Box 146, Ross, 
Ohio; Secy. A. G. Robison, 113 Farra- 
gut, Cincinnati 18, Ohio; Del. E. A. 
Kuwatch, 5548 Eula Ave., Cincinnati 
11, Ohio. Meeting: First Monday, 8:00 
P.M., Engineering Society Bldg., 
Woodburn & McMillan, Cincinnati 6, 
Ohio. 


CLEVELAND 


Pres. Robert E. Tozier, NACA Lewis 
Flight Propulsion Laboratory, 21000 
Brookpark Rd., Cleveland, Ohio; Secy. 
Herbert W. Meyer, 5686 Alberta Drive, 
Lyndhurst 24, Ohio; Del. F. S. Hoag, 
Boston Mills Rd., Rt. 1, Brecksville, 
Ohio. Meeting: Second Wednesday, 
8:00 P.M., Cleveland Engineering 
Society Bldg., 2136 E. 19th St., Cleve- 
land, Ohio. Tel.: Main 1-8748. 


COLUMBUS 


Pres. F. B. Kroeger, 413 Blenheim Rd., 
Columbus 14, Ohio; Secy. L. F. De- 
Walt, 505 King Ave., Columbus, Ohio; 
Del. G. N. Krouse, P. O. Box 3508, 
Columbus 14, Ohio. Meeting: Third 
Thursday, 8:00 P.M., Battelle Memorial 
Institute, 505 King Ave., Columbus, 
Ohio. 


CONNECTICUT VALLEY 


Pres. Henry R. Hahn, Ellington Rd., 
S., Windsor, Conn.; Secy. Robert 
Hamerschlag, 107 Dauntless Lane, 
Hartford 5, Conn.; Del. Donald C. San- 
ford, 166 Lanyon Drive, Cheshire, 
Conn. Meeting: Alternate Second 
Tuesday and Wednesday, 7:45 P.M. 
No fixed meeting place, Hartford, 
Conn. 


CUMBERLAND 


Pres. Everett B. Smith, Minneapolis- 
Honeywell Regulator Co., 4612 Harford 
Rd., Baltimore 14, Md.; Secy. Ray- 
mond Bampton, Celanese Corp. of 
America, P. O. Box 444, Midland, Md.; 
Del. Robert N. Wilson, 25 Bealls Lane, 
Frostburg, Md. Meeting: Fourth Wed- 
nesday, 8:00 P.M., Ali Ghan Shrine 
Country Club, U.S. Rt. 40, Cumber- 
land, Md. 


DENVER 


Pres. Loyd Kahler, 2660 W. Warren 
Ave., Denver, Col.; Secy. W. J. Wolf, 
690 S. Corona St., Denver 9, Col.; Del. 
M. C. Thompson, Jr., 2021 Hermosa 
Drive, Boulder, Colo. Meeting: Last 
Friday, 8:00 P.M., University of 
Denver, Col. 


DETROIT 


Pres. Ralph Marinelli, 13731 Elgin, Oak 
Park 37, Mich.; Secy. Thomas Farrell, 
Minneapolis-Honeywell Regulator Co., 





13631 Plymouth Rd., De 

Del. Ralph A. Hoxie, The Bt Mich; 
ice Corp., 16544 Plymou me 
troit 27, Mich. Meeting: Third T nd 
day, 7:30 P.M., University of Detroj 
Engineers Bldg., Room 206, West Me 
Nichols Rd., at Live ‘ 
Mich. mon, Dies 


EASTERN NEW YORK 


Pres. J. N. Groves, Gene 

Co., 639 McCellan St., Schenectaan 
Y.; Secy. G. F. Skala, General Blau, 
90) ae | ws. Room 223, Sch 

N. Y.; Del. W. R. MeKegg, Gener 
Electric Co., Spring Rd. #2, Bootie 
Y. Meeting: First Tuesday, 8:0) Py. 
Hotel Van Curler, Washington Ay: 
Schenectady, N. Y. . 


FAIRFIELD COUNTY 


Pres. A. Russell Aikman, Schlum. 
berger Well Corp., Ridgefield, Conn, 
Secy. Carl H. Heinzman, Rayhesty 
Div., Stratford, Conn.; Del. Car 4 
Heinzman, Raybestos Div., Stratford, 
Conn. Meeting: Second Wednesday, 
7:00 P.M., Clam Box Restaurant, Post 
Rd., Westport, Conn. 


FOUR CORNERS 


Pres. Bruno  Giovannini, Southen 
Union Gas Co., Bloomfield, N. ¥; 
Secy. R. L. Weir, Jr., El Paso Natural 
Gas Co., Box 997, Farmington, N. ¥ 
Meeting: Second Thursday, 7:30 PM, 
Avery Hotel, 302 W. Main, Farming. 
ton, N. M. 


FOX RIVER VALLEY 


Pres. Gordon J. Crotteau, 737 W. 4th 
St., Mosinee, Wisc.; Secy. Bruce W. 
Wallace, 7944 W. Medford St. Mi- 
waukee, Wisc.; Del. George Harman, 
Jr., Bailey Meter Co., 3718 N. 92nd St. 
Milwaukee, Wisc. Meeting: First 
Tuesday, 6:30 P.M., various places 
throughout Wisconsin. 


HOUSTON 


Pres. C. L. Shultz, C. L. Shultz é 
Associates, P. O. Box 18162, Houston 
23, Texas; Secy. J. W. Bergfield 
Maintenance Engineering Corp., P. 0. 
Box 2637, Houston 1, Texas; Del. M 
A. Smith, W. H. Curtin Co., P. 0. Bor 
118, Houston 1, Texas. Meeting: Last 
Monday, 8:00 P.M., University of 
Houston, Houston, Texas. Tel.: CApitol 
2-2351. 


IDAHO FALLS 


Pres. Jack T. Meyer, 802 Claire View 
Lane, Idaho Falls, Idaho; Secy. lL J. 
Hansen, 933 Poulson, Idaho Falls 
Idaho; Del. Robert C. Mann, % Gen- 
eral Electric Co., Box 535, Idaho Falls 
Idaho. Meeting: Third Wednesday, 
7:30 P.M., Green Room, Bonneville 
Hotel, Park Avenue, Idaho Falls 
Idaho. 


INDIANAPOLIS 


Pres. D. A. Graham, 3835 Ruckle ” 
Indianapolis, Ind.; Secy. Pa’ d 
Henke, 5775 Hillside Ave. Indian 
apolis 20, Ind.; Del. Law ae 
Loyen, L. W. Loyen Co., 2013 or 
St,, Indianapolis, Ind. Meeting: “4 
ond Tuesday, €:30 P.M., ngage 
Restaurant, 145 W. Morris St., In 
apolis, Ind. 


KALAMAZOO VALLEY 


Pres. Samuel D. Hastings, “ - 
Ave., Level Park, Battle ed 36 
Secy. Donald E. Rutherfo' 
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azoo, Mich.; Del. 
waret ge Reena 8321 Longlake 
Jame® calamazoo, Mich. Meeting: 
a Wednesday, 8:00 P.M., Colum- 
pus Hotel, Kalamazoo, Mich. 


KANSAS CITY 
Iton J. Duncan, 516 E. 70th 
ae Ary Kansas City 10, Mo.; Secy. 
Francis M. Winterburg, Westinghouse 
Electric Corp., Hangar #37, Olathe, 
Mo.; Del. Jack Cc. Brous, Phillips 
Petroleum Co., 2029 Fairfax Traffic- 
way, Kansas City, Kan. Meeting: 
First Tuesday, 7:30 P.M., Science 
Bildg., Kansas City University, 5100 
Rockhill Rd., Kansas City, Mo. 


LAKE CHARLES 


Pres. W. L. Willoughby, 3508 Louisi- 
ana St., Lake Charles, La.; Secy. J. 
W. Hale, 2239 Westway, Orange, 
Texas; Del. R. W. Groendycke, 1808 
Seventh St., Lake Charles, La.; Meet- 
ing: Third Tuesday, 8:00 P.M., Colum- 
bia Southern Recreation Hall, Lake 


Charles, La. 


LEHIGH VALLEY 


Pres. W. Gregory, Energy Control Co., 
3147 N. Broad, Philadelphia, Pa.; Secy. 
Robert H. C. Kunkle, 616 5th St., Bel- 
videre, N. J.; Del. Earl J. Serfass, 920 
Prospect Ave., Bethlehem, Pa. Meet- 
ing: Second Tuesday, 7:45 P.M., 
Lehigh Univ., Bethlehem, Pa. 


LOS ANGELES 


Pres. Richard R. McGee, Arnold O. 
Beckman, Inc., 1020 Mission St., 8S. 
Pasadena, Calif.; Secy. Chester S. 
Beard, 3220 N. Knoll Dr., Los Angeles 
28, Calif.; Del. Claude B. Nolte, Bar- 
ton Instrument Corp., 580 Monterey 
Pass Rd., Monterey Park, Calif. Meet- 
ing: Second Wednesday, Carolina Pines 
Restaurant,, 7315 Melrose Ave., Los 
Angeles, Calif. Tel: HOllywood 
5-1000. 


LOUISVILLE 


Pres. Joseph C. Smith, Rt. 1, Finch- 
ville, Ky.; Secy. Wallace W. Brown, 
6401 S. Second St., Louisville 8, Ky.; 
Del. E. Malkin, Malkin Instrument 
Services, 575 Starks Bldg., Louisville, 
Ky.; Meeting: First Monday, 8:00 P.M., 
Seagram Auditorium, Louisville, Ky. 


MEMPHIS 


Pres. Robert E. Paxson, Taylor In- 
strument Cos., 3808 Norriswood Ave., 
Memphis, Tenn.; Secy. Leon Gros- 
maire, 4963 Greenway Ave., Memphis 
17, Tenn.; Del. James L. Shilane, 1911 
8. Parkway E., Apt. 2, Memphis, Tenn. 
Meeting: Second Monday, 8:00 P.M., 
Community Service Rooms of three 
— Memphis, Tenn. Tel.; 


MILWAUKEE 


Pres. Maurice A. Emberton, Pyro- 
Matic Industries, 500 W. National 
Ave., Milwaukee, Wisc.; Secy. John 8S. 
Wright, Milwaukee Gas Light Co., 626 
E. Wisconsin Ave., Milwaukee, Wisc.; 
Del. George R. Jensen, George Chipley 
Co., 153 E. Silver Spring Dr., Milwau- 
kee, Wisc. Meeting: Fourth Monday, 
6:30 P.M., at specified restaurant, 
Milwaukee, Wisc. 


MOJAVE DESERT 


Pres. Jerome J. Dover, 45120 16th St., 
W., Lancaster, Calif.; Secy. Joseph C. 
Csongradi, 38903 Yucca Tree St., Palm- 
dale, Calif.; Del. Emil Henrich, Box 
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276, Edwards, Calif. Meeting: Second 
Tuesday, 8:00 P.M., Antelope Valley 
Joint Union High School, Lancaster 
Blvd. & Div. St., Lancaster, Calif. 


MONTREAL 


Pres. R. W. Maskell, Peacock Bros. 
Ltd., 310 Victoria Ave., Montreal 6, 
Quebec, Canada; Del. J. J. Hillen, 
Peacock Bros. Ltd., P. O. Box 1040, 
Montreal, Quebec, Canada. Meeting: 
Last Monday, 8:15 P.M., LaSalle Hotel, 
Mountain St., Montreal, Quebec, 
Canada. 


MUSCLE SHOALS 


Inactive 


NEW JERSEY 


Pres. W. H. Shellenberger, 739 Hard- 
ing St., Westfield, N. J.; Secy. Warren 
S. Jones, % J. Arthur Moore Co., 342 
Madison Ave., New York 17, N. YW.; 
Del. Eliot R. Hill, 1125 Kensington 
Ave., Plainfield, N. J. Meeting: First 
Tuesday, 8:00 P.M., Essex Hotel, 
Broad St., Newark, N. J. 


NEW ORLEANS 


Pres. W. B. Chandler, 5800 Alfred St., 
New Orleans, La.; Secy. Charles H. 
Cain, Electric Specialty Co., 341 
Girod, New Orleans, La.; Del. Martin 
L. Huber, 407 S. Pierce, New Orleans, 
La. Meeting: Third Monday, 7:30 
P.M., New Orleans Athletic Club, 222 
N. Rampart St., New Orleans 16, La, 


NEW YORK 


Pres. Robert A. Hutcheon, Consoli- 
dated Edison Co., 708 First Ave., New 
York 17, N. Y.; Secy. Alonzo R. Par- 
sons, Minneapolis-Honeywell Regula- 
tor Co., 24-30 Skillman Ave., Long 
Island City, N. Y.; Del. Adolph K, 
Joecks, Consolidated Edison Co., 708 
ing: Third Monday, 7:30 P.M., PHI 
GAMMA DELTA Club, 106 W. 56th St., 
New York 19, N. Y. 


NIAGARA FRONTIER 


Pres. Duran L. Hagler, 184 Kinsey 
Ave., Kenmore 17, N. Y.; Secy. Reagan 
Houston, 197 W. Royal Pkwy., Buffalo 
21, N. Y.; Del. George H. Kellner, 155 
Woodcrest Blvd., Kenmore 23, N. Y. 
Meeting: Third Monday, Dinner 6:00 
P. M., Meeting 8:00 P.M., Erie County 
Technical Institute, Buffalo, N. Y. 
Tel.: Riverside 5773. 


NORTH TEXAS 


Pres. M. L. Freudenthal, Daniel Ori- 
fice Fitting Co., 828 Fidelity Union 
Life Bldg., Dallas 1, Texas; Secy. E. 
R. Evans, 3425 Cloer, Fort Worth, 
Texas; Del. E. R. Evans, 3425 Cloer, 
Fort Worth, Texas. Meeting: Second 
Tuesday, 7:00 P.M., Rudy’s, 1111 E. 
Jefferson, Grand Prairie, Texas. 


NORTHEAST TENNESSEE 


Pres. S. E. Abernathy, Abernathy- 
Thomas Engineering Co., Kingsport, 
Tenn.; Secy. W. Y. Harkins, 2244 
Swannonoa Ave., Kingsport, Tenn.; 
Del. L. L. Hodges, Rt. 5, Box 330, 
Jonesboro, Tenn. Meeting: First Tues- 
day, 8:00 P.M., Bldg. 181, Tennessee 
Eastman Co., Kingsport, Tenn. 


NORTHERN CALIFORNIA 


Pres. K. E. Hallikainen, Hallikainen 
Instruments, Inc., 1341 7th St., Berke- 
ley 10, Calif.; Secy. James W. Jones, 
Jensen Instrument Co., 429 Bryant St., 


San Francisco, Calif.; Del. Adelbert 
Carpenter, 5010 Woodminster, Oakland 
2, Calif. Meeting: Second Monday, 
7:30 P.M., Spenger’s Restaurant, Foot 
of University Ave., Berkeley, Calif. 


NORTHERN INDIANA 


Pres. Robert G. Bryan, 9824 S. Millard 
Ave., Evergreen Park, Ill; Secy. 
Thomas J. Chakos, 7100 Forrest Ave., 
Gary, Ind.; Del. V. W. Pawle, 4250 
Connecticut Ave., Gary, Ind.; Meeting: 
Second Tuesday, 8:00 P.M., Whiting 
Community Center, Whiting, Ind. 


OAK RIDGE 


Pres. Donald S. Toomb, Jr., Rt. 3, 
Highland Dr., Clinton, Tenn.; Secy. 
John A. Russell, Jr., 159 Athens Rd., 
Oak Ridge, Tenn.; Del. J. R. Mahoney, 
118 Tabor Rd., Oak Ridge, Tenn. 
Meeting: First Wednesday, 8:00 P.M., 
Ridge Recreation Hall, Oak Ridge, 
Tenn. 


OGLETHORPE 


Pres. Ira A. Phillips, 26 W. 74th St., 
Savannah, Ga.; Secy. R. R. Newton, 
2510 New York Ave., Savannah, Ga.; 
Del. George Fawcett, 1 E. 62nd St., 
Savannah, Ga. Meeting: Second Fri- 
day, 8:00 P.M., Reddy Kilowatt Room, 
Savannah Electric & Power Co., 
Savannah, Ga. 


OKLAHOMA CITY 


Pres. George R. McDannold, 5509 N. 
Billen, Oklahoma City, Okla.; Secy. 
Frank Day, Minneapolis-Honeywell 
Regulator Co., 4501 N. Cooper St., 
Oklahoma City, Okla.; Del. George R. 
McDannold, 5509 N. Billen, Oklahoma 
City, Okla. Meeting: Second Wednes- 
day, 8:00 P.M., Oklahoma Gas & Elec- 
tric Auditorium, 3rd & Harvey, Okla- 
homa City, Okla. 


OMAHA 


Pres. Alan Blotcky, 5841 Lafayette 
Ave., Omaha, Neb.; Secy. Gordon L. 
Randall, 8001 Harney St., Omaha, 
Neb., Del. Robert B. Plumb, 6119 
Nicholas St., Omaha, Neb. Meeting: 
No fixed meeting place, Omaha, Neb. 


PADUCAH 


Pres. Robert G. Metke, 3000 Virginia 
St., Paducah, Ky.; Secy. Robert W. 
Langston, 831 S. 2ist St., Paducah, 
Ky.; Del. R. Millican, 26513 Madison 
St., Paducah, Ky. Meeting: First 
Thursday, 7:45 P.M., Jr. College Audi- 
torium, Paducah, Ky. 


PANHANDLE 


Pres. J. R. Connell, 207 Caliche, Phil- 
rich Branch, Borger, Texas; Secy. 
John Thomas, Box 841, Phillips, Texas; 
Del. Jack J. Fox, Box 358, Phillips, 
Texas. Meeting: Third Tuesday, 
Dinner 7:15 P.M., Meeting 8:00 P.M., 
Phillips Grade School Cafeteria, 
Phillips, Texas. : 


PENSACOLA 


Pres. Frank A. Thomas, Frank A. 
Thomas Co., Box 1615, Mobile, Ala.; 
Secy. Ray B. Hartwell, 1926 Ryders 
Lane, Mobile, Ala.; Del. William Mat- 
thews, % Chemstrand Corp., P. q 
Box 1507, Pensacola, Fla. Meeting: 
Third Thursday, 6:30 P.M., Pensacola 
Yacht Club, Pensacola, Fla. 


PERMIAN BASIN 


Pres. R. L. Geer, 2626 Marian Bivd., 
Midland, Texas.; Secy. N. E. Wisdom, 
P. O. Box 1385, Crane, Texas. Meet- 
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ing: Second Tuesday, 8:00 P.M., 
Lincoln Hotel, Odessa, Texas. 


J. M. PERRY INSTITUTE (Student) 
Pres. George Canaan, 212 Warehouse 
Ave., Box 465, Sunnyside, Wash.; 
Secy. Norman G. Knobel, 3307 Tieton 
Dr., Yakima, Wash. Meeting: Second 
Thursday, 2:30 P.M., J. M. Perry In- 
stitute, 2011 Washington Ave., Yakima, 
Wash. 


PHILADELPHIA 

Pres. Werner D. Jung, 1528 Walnut 
St., Philadelphia 2, Pa.; Secy. E. Ross 
Forman, Moore Products, H & Lycom- 
ing Sts., Philadelphia 24, Pa.; Del. 
Ralph C. Kimball, 35 S. 9th St., Phila- 
delphia 7, Pa. Meeting: Third Wed- 
nesday, 6:00 P.M., Engineers Club, 
1317 Spruce St., Philadelphia 7, Pa. 


PITTSBURGH 

Pres. Fred D. Marton, Instruments 
Publishing Co., 845 Ridge Ave., Pitts- 
burgh 12, Pa.; Secy. Frank K. Briggs, 
Westingthouse Electric Atomic Power 
Div., P. O. Box 1526, Pittsburgh 30, 
Pa.; Del. Richard R. Webster, Jones & 
Laughlin Steel Corp., Research Lab., 
900 Agnew Ave., Pittsburgh 30, Pa. 
Meeting: Fourth Monday, 6:30 P.M., 
University Club, University Place, 
Pittsburgh 13, Pa. 


PORTLAND 

Pres. Vernon S. Robyn, Minneapolis- 
Honeywell Regulator Co., 2600 S.E. 
Belmont, Portland, Oregon; Secy. 
Clair C. Stebbins, 1908 N.E. Union, 
Portland, Oregon; Del. Robert W. 
Martig, 5741 N.E. Gleason, Portland 
13, Oregon. Meeting: Third Friday, 
6:30 P.M., Ione Plaza, 1717 S.W. Park, 
Portland, Oregon. 


PRESQUE ISLE 

Pres. Robert B. Gray, Erie Resistor 
Corp.; 420 W. 7th St., Erie, Pa.; Secy. 
W. A. Spangenberg, General Electric 
Co., 520 E. 25th St., Erie, Pa.; Del. 
Alfred J. Johnson, General Electric 
Co., 1616 W. 39th St., Erie, Pa. 
Meeting: Fourth Tuesday, 8:00 P.M. 
No specified place, Erie, Pa. 


RICHLAND 

Pres. R. A. Rohrbacher, 2302 Olympia, 
Richland, Wash.; Secy. G. H. Nichles, 
106 Duane, Richland, Wash.; Del. 
W. A. Richards, 1939 Hetrick, Rich- 
land, Wash. Meeting: Second Wed- 
nesday, 7:30 P.M. No definite meeting 
place, Richland, Wash. 


RICHMOND-HOPEWELL 

Pres. Wm. H. Reynolds, 7712 Pinehill 
Dr., Richmond, Va.; Secy. R. P. Hud- 
son, The American Tobacco Co., Rich- 
mond 24, Va.; Del. Robert G. Quick, 
901 Ridge Road, Richmond, Va. Meet- 
ing: Third Tuesday. No definite meet- 
ing place, Hopewell and Richmond, 
Va. 


ROCHESTER 

Pres. Carl Pearson, Carl Pearson Co., 
3 Juniper St., Rochester, N. Y.; Secy. 
Louis W. Kretchmer, 119 Ayer St., 
Rochester, N. Y.; Del. Franklin C. 
Kiesling, 161 Sheraton Dr., Rochester 
16, N. Y¥. Meeting: First Tuesday, 
7:15 P.M., Rochester German Club, 315 
Gregory St., Rochester, N. Y. 


SABINE NECHES 

Pres. James M. Ware, 4017 Seventh 
St., Port Arthur, Texas; Secy. Norman 
R. Whitaker, 2020 llth Ave., Port 
Arthur, Texas; Del. R. L. Patton, 3524 
Platt Ave., Port Arthur, Texas; Meet- 
ing: Fourth Tuesday, 7:30 P.M., Naval 
Park Rental Office and Reservation 
Hall, Orange, Texas. 


SACRAMENTO 


Pres. Vincent Barth, P. O. Box 1168, 
Sacramento, Calif.; Secy. Robert N. 
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Field, Jr., 5427 Elmhurst’ Court, 
Sacramento, Calif.; Del. Eugene G. 
Myers, 2264 10th Ave., Sacramento, 
Calif.; Meeting: No definite meeting 
place. 


SAINT LOUIS 


Pres. E. B. Miller, 6636 Clayton Rd., 
St. Louis 17, Mo.; Secy. W. G. Lee, 
National Lead Co., Carodelet Sta- 
tion, St. Louis 11, Mo.; Del. John V. 
Opie, Kings Court, Ferguson, Mo.; 
Meeting: First Wednesday, 8:00 P.M., 
St. Louis Engineers Club, 4369 Lindell 
Blvd., St. Louis, Mo. 


SAN DIEGO 


Pres. George A. DiMatteo, 892 Pine- 
crest Dr., San Diego 11, Calif.; Secy. 
Bernard Maddow, 4707 Jewell St., San 
Diego 9, Calif.; Del. Dr. Francis F. 
Coleman, 4544 Granger St., San Diego 
7, Calif. Meeting: Second Thursday, 
6:30 P.M., Lafayette Hotel, 2223 El 
Cajon Blvd., San Diego, Calif. 


SARNIA 


Pres. R. L. Asselstine, 891 Burr St., 
Sarnia, Ontario, Canada; Secy. W. D. 
Vetter, 947 McCaw St., Sarnia Ontario, 
Canada; Del. R. L. Asselstine, 891 Burr 
St., Sarnia, Ontario, Canada. Meet- 
ing: Fourth Monday, 8:00 P.M., Ven- 
dome Hotel, Front St., Sarnia, Ontario, 
Canada. 


SAVANNAH RIVER 


Pres. J. W. Cochrane, 1918 Bunting 
Dr., N. Augusta, S. C.; Secy. L. E. 
Busch, 668 Seymour Dr., N. Augusta, 
S. C.; Del. H. V. Graybeal, P. O. Box 
6222, N. Augusta, S. C. Meeting: Sec- 
ond Wednesday, 7:00 P.M., Tom’s 
House, U. S. Highway 1, three miles 
north of Augusta, Ga. 


SCIOTO VALLEY 


Pres. Paul I. Davis, 31 Park St., Jack- 
son, Ohio; Secy. Frank A. Plut, Jr., 
323 Wendy Lane, Waverly, Ohio; Del. 
Morris G. Moses, 2346 Elmwood Dr., 
Portsmouth, Ohio. Meeting: Fourth 
Tuesday, 7:00 P.M., Sugar & Spice 
Restaurant, U. S. Route 23, Waverly, 
Ohio. 


SEATTLE 


Pres. Lawrence E. Frey, 12010 Daniel 
Pl. N.E., Seattle 55, Wash.; Secy. Rich- 
ard E. Richards, 7722 21st Ave., N.E., 
Seattle 5, Wash.; Del. Fred W. Thiele, 
18542 Springdale Ct., Seattle, Wash.; 
Meeting: Second Friday, 7:30 P.M., 
Bagley Hall, University of Washington, 
Seattle, Wash. 


SOUTH BEND 


Pres. Carl Wiley, 841 Garden Lane, 
South Bend, Ind.; Secy. Lloyd Craw- 
ford, 1915 Leer St., South Bend, Ind.; 
Del. Carl R. Wiley, 841 Garden Lane, 
South Bend, Ind. Meeting: Fourth 
Thursday, 6:30 P.M., Alby’s Steak 
House, Western Ave., South Bend, 
Ind. 


SOUTH TEXAS 


Pres. Robert L. Nickens, Reynolds 
Sales Co., 609 Hoffman, Corpus 
Christi, Texas; Secy. Homer C. Givens, 
La Gloria Oil & Gas Co., P. O. Box 
637, Falfurrias, Texas; Del. William G. 
McDaniel, The Foxboro Co., 429 Brooks 
Drive, Corpus Christi, Texas. Meet- 
ing: First Thursday, 7:30 P.M., Delhi- 
Taylor Oil Corp. Refinery, Poth Lane, 
Corpus Christi, Texas. 


TAMPA BAY 


Pres. Dr. R. B. McKinnis, 601 Avenue 
A., N.E., Winter Haven, Fla.; Secy. 
J. H. Andrews, P. O. Box 867, Bartow, 
Fla.; Del. J. H. Andrews, P. O. Box 
867, Bartow, Fla. Meeting: Third 
Thursday, 8:00 P.M. Various places. 





TOLEDO 


Pres. Warren R. Ko 
Owens-Ford Glass Co,, 1701 B, 
way, Toledo 5, Ohio; Secy, J 
720 Frederick St., Toledo ¢ 
Del. Henry F. Merkel, 3236 
Place, Toledo 14, Ohio. Meeti 
ond Wednesday, 8:00 pM 
Edison Service Bldg. Auditori 
W. Delaware, Toledo 10, Ohio 
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ceee 


TORONTO 


Pres. J. D. Baker, Ba 

Ltd., 185 Davensast ai Sar meer 
Ontario, Canada; Secy, F_ G ‘te 
B-A Oil Co., Ltd., Clarkson, Oni” 
earn _ Cranford K. Gib 
Mercer o., 75 Hill 

Ontario, Canada. shectieg — 
Thursday. No definite meeting an 
Toronto, Ontario, Canada. van, 


TULLAHOMA 


Pres. O. J. Greenwood, Box 89G. 

2, Tullahoma, Tenn. Meeting: Fee 
Tuesday, 7:30 P.M., Southern Queen 
Restaurant, Tullahoma, Tenn. 


TULSA 


Pres. W. N. Donachy, W 

Greis, Box 839, Tulsa, Okia.: Saat 
W. Vandiver, DX-Sunray Oil, Bor 3s, 
Tulsa, Okla.; Del. Robert G. Huggins 
DX-Sunray Oil Co., Box 2039, Tulsa, 
Okla. Meeting: First Monday, 714) 
P.M., Room 201, Petroleum Sciengs 
Bldg., University of Tulsa, Tulsa, 
Okla. Tel: Riverside 2-6609. 


TWIN CITY 


Pres. John L. Schmidt, John Schmitt 
Co., 1879 University Ave., St. Paul 4 
Minn.; Secy. Tony Pierce, Crossley 
Associates, Inc., 842 Raymond Ave, 
St. Paul 14, Minn.; Del. John R. Lowe, 
Minnesota Mining & Mfg. Co., 
McKnight Rd., St. Paul 6, Minn. Meet. 
ing: Fourth Tuesday, 6:30 P.M., vari- 
ous meeting places. Tel.: Mldway 
5-4575. 


WASHINGTON 


Pres. Keith D. Wyble, Wyble Eng. De- 
velopment Co., 8511 Colesville Rid, 
Silver Spring, Md.; Secy. Arnold Wex- 
ler, National Bureau of Standards, 
Washington 25, D. C.; Del. 8. HJ. 
Womack, National Bureau of Stani- 
ards, Washington 25, D. C. Meeting: 
Third Monday, 8:00 P.M., PEPCo 
Auditorium, 10th & E Sts, NW, 
Washington, D. C. Tel: JUniper 
8-4666. 


WAYNE COUNTY 
Pres. Carl Zinn, Aurora Gasoline Co. 
620 Ford Blvd., Lincoln Park, Mich; 
Secy. Wm. E. Harrison, Wyandotte 
Chemicals Corp., 649 Kings Highway, 
Wyandotte, Mich.; Del. George Huff 
Wyandotte Chemicals Corp., 777 Wit 
chester, Lincoln Park, Mich.; Meet 
ing: Second Monday, 8:00 P.M., Casa- 
dei’s Restaurant, 400 S. Fort St, De 
troit, Michigan. 


WICHITA 

Pres. Martin B. Callstrom, Jr, 14% 
Coolidge, Wichita 3, Kan.; Secy. Joe E. 
Bulmer, 1601 W. 3ist St. N., Wichita 
4, Kan.; Del. R. Carl Hervey, 410 § 
Wichita St., Wichita 11, Kan. Meet 
ing: Second Monday, 6:30 P.M. El 
Charro Restaurant, 5325 E. Kelloss 
St., Wichita 18, Kan. 


WILMINGTON 
Pres. Lloyd N. Combs, EB. L duPont 
de Nemours & Co., Ine, Leste 
Bldg., Wilmington 98, Del.; Secy. 
N. Zimmerman, 114 Forrest Ave, 
berth, Pa.; Del. P. M. Fleming, 6 V# 
Dyck Dr., Edgemoor Terrace, 
mington, Del. Meeting: Fourth 
day, 8:00 P.M., Hanna’s, Penn Ave, 
Wilmington, Del. 
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President’s Annual 
Report for 1957 


by Justus T. Vollbrecht 
President 1957 


Instrument Society of America 


Each year it is the responsibility of the President to 
summarize for the Membership, the gains that have been 
made during the previous year. My report will be divided 
into three major parts— 

(1) The National Office, the ISA Journal and the annual exhibit. 
(2) Progress of projects scheduled for operation during 1957. 
(3) New projects initiated in 1957. 


NATIONAL OFFICE 


The National Office under the leadership of our Execu- 
tive Director, Bill Kushnick, has expanded its activities 
appreciably. We now have a Director of Technical Pro- 
grams, Herb Kindler, who has been of inestimable value 
to the Technical, Industry, and Standards & Practices De- 
partments. We also added a Director of Membership and 
Public Relations who is organizing the publicity, member- 
ship promotion, and other materials to get more recognition 
of ISA services and activities. During the past year, the 
Staff as a whole, having increased their services to the 
various National Committees and the Executive Board, to 
the Sections, and to the membership. At the same time 
their efficient management of all ISA operations has en- 
abled us to improve our overall financial situation. 


ISA Journal 


During the past year (its fourth year as an independent 
publication), the Journal has expanded considerably under 
direction of Charles Covey, Editor. George Hall was added 
to the staff this past year and has contributed greatly to the 
improvement in quality and quantity of editorial material. 
Advertising pages have been increased by 30% during the 
past year and 110% compared to the average during the 
first year of operation. Circulation has been increased 30% 
during the year and almost 100% compared to the 7,000 
original circulation in 1954. Editorial pages have been in- 
creased by 80% since 1954. The number of requests from 
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readers through the Readers Service Bureau have increased 
by 250% since this service was started in 1955. 

As a service to members, the Journal has increased the 
number of editorial pages devoted to National Society News 
and Section News. The number of technical articles have 
been increased to provide greater reader interest by the 
diversified groups which make up our membership. During 
the past year the Journal has exhibited evidence of more 
selectivity, better editing and better presentation of its 
editorial materials. These improvements are reflected in its 
acceptance as one of the outstanding publications in the 
field of instrumentation and automatic control. 


Membership 

During the year November 1, 1956 to August 1, 1957 two 
new Sections were chartered—Four Corners and Sacramen- 
to. About six new Sections are in the organization stage. 
Edmonton, Central Ohio Valley, and Muscle Shoals lost 
ground in membership and requested charter withdrawals. 
We now have 86 active Sections including one Student 
Section. Total paid membership as of August 1, is 9,862, 
an increase of 10% since the beginning of the present fiscal 
year. This coupled with the change requiring that all dues 
be paid at the beginning of the fiscal year makes the in- 
crease in membership a significant one. The switch over 
to the new dues basis incurred difficulties in the National 
Office records and billings; and the experiences will be used 
to improve the procedures in the next year’s billings. 





Finances 

The Treasurer is reporting separately on the finances of 
the Society. You will note that even with an expansion in 
National Office staff, our addition to surplus this year will 
bring it to the highest total in our history. 

Treasurer Howard Hudson, and his very capable Finance 
Committee, headed by Jack Koch, have done an outstanding 
job not only guiding our current operations, but in planning 
for the future. 
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Exhibit A — District Activities 
ti Be 2 | Membership No. District | ¥ ry 

District No. Sections | No. Members | Change Since Comm. Section Conf. | Qe as 
; a hibits 
Number In District | June 1, 1957 | June 30, 1956 Meetings Visits Held Hed | 
DS oe a a a ae - weiapiaieaincaeachinitepltieabeaniceat oo _— SS Se . ¥ m ioe } 
4 1 7 1664 +114 + | 4 2 ee 
rT > 1273 + 53 2 6 3 2 

TT 12 563 — 50 1 13 i ; 

IV 7 883 + 85 1 | 8 2 aa 
v | 8 674 + 8 1 | 5 | 2 1 | 
vi 15 1259 + 73 _- 4 2 1 
vil 8 689 + 83 1 | 4 3 1 
vill " 144 + 54 1 | 3 1 on 
Ix | 10 1465 +-100 4 15 2 2 
noone 
Exhibits again discussed these problems with the other District Yigg 


The Conference and Exhibit in New York in 1956 was 
the largest and most successful Conference and Show we 
ever had; with approximately 68,000 sq. ft. of exhibit space 
and over 30,000 visitors. At the present time the exhibit 
space sold for Cleveland exceeds 70,000 sq. ft. and it looks 
as though the competence of the various Conference pro- 
grams is such that we should attract an equal or possibly 
greater attendance, for both the exhibit and conference. 
Plans are already under way for the 1958 event in Phila- 
delphia. 


NATIONAL EXECUTIVE BOARD 


The Executive Board, due to the change in structure ap- 
proved at the last Council Meeting, consisted of seventeen 
members, thirteen of whom were elected in September 1956. 
During this past year it has been necessary for all the new 
members on the Board to become familiar with their duties, 
and for the Board to organize itself for the efficient carry- 
ing out of its obligations. 

An Executive Committee, consisting of the President, 
Past President, President-elect, Secretary, and Treasurer 
was formed to confer with the President and Executive 
Director, in the carrying out of ordinary administrative 
projects, and reviewing recommendations from the National 
Officers and Sections. 

Prior to each Executive Board meeting, the District Vice 
Presidents met to discuss their mutual problems and make 
recommendations to the Board as a whole. The Depart- 
mental Vice Presidents followed the same procedure. 

Since our meeting last September, the Executive Board 
met four times; the Executive Committee 6 times. The 
attendance at both of these was almost 100%. Minutes of 
these meetings have been distributed to Section Officers, 
Councilmen and National Committee Chairmen, so that as 
many as possible can be informed of the Board’s discus- 
sions and actions. 


PROJECTS INITIATED IN 1957 
District Organization 


At the Council Meeting in 1956, the reorganization of 
the Society’s structure was approved. This provided for 
nine new District Vice Presidents who would represent 
their Sections on the Executive Board. 

During the past year we started a policy of decentraliza- 
tion, endeavoring to get each District not only to plan and 
operate their own affairs, but through their District Vice 
President to bring to the Executive Board the viewpoints 
and problems of their Sections, so that National policies 
might be established to best serve them. 

Each District has been organized with three standing 
committees: 

(a) A Planning Council 
(b) A Program Committee 
(c) A Membership Committee 

These Committees met at least once during the year with 
the District Vice Presidents at which time the problems of 
the District were discussed thoroughly and solutions and 
recommendations made to the District Vice President, who 
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Presidents at their meeting before each National Rxecy. 
tive Board meeting. Recommendations by the District Vice 
Presidents were then considered by the Board as a whok 
and steps taken to solve the problems involved. 

It has been difficult to get some of the Sections to Tecog: 
nize the opportunities and obligations this new method of 
operation has opened up. This first year has been a proces 
of education as to the best approach to this problem. 

The President and Governing Board of each Section haye 
a responsibility to their own members to become familiar 
with all National and District problems, to participate ag. 
tively in District Council Meetings, and to see that each 
member is familiar with what is going on. 

In the early days, when there were relatively few Sec. 
tions, it was possible for the National Officers to visit many 
of the individual Sections. At the present time, with % 
Sections it is an almost impossible task to do this. The 
District Vice Presidents’ operations will help to solve this 
problem and we have hopes that the lessons and experience 
gained in the past year will go far to eliminate the com- 
munication problem between the National organization and 
the Sections. Exhibit A details membership statistics and 
activities of the nine Districts. 


Industry Department 


In order to broaden the base of operation of our services 
to the industries and professions affected by instrumenta- 
tion and control, the 1956 Council authorized the restruc 
ture of the Society into Industry Divisions, which form the 
Industries Department, to study instrumentation problems 
that relate to each particular Industry. They also provided 
for a Technical Division, (now termed Technical Depart- 
ment) consisting of eight Technical Divisions that cut 
horizontally across the Industry Divisions, relating to prob 
lems of specific technologies such as data handling and 
analysis instrumentation. The Industry Divisions are uw 
der the supervision of Vice President Richard Pond, and 
the Technical Divisions are under the supervision of Vice 
President John Johnston. It was found more practical 
for the Technical Department to be in charge of the pro 
gram for the Annual Conference since they have beet 
planned to reflect the overall state of the art. 

Other National Conferences were planned to bring the 
highly specialized technical material before the interested 
membership at a time and place which would best serve the 
specific industry or technology. Exhibit B gives a quick 
summary of the activities of the Industry Department. 


National Conferences either wholly or jointly directed by 
the Industry Divisions were: 


National Conference on Electrical Techniques in Medicine 
& Biology held in New York City in November. 


National Canners Association Convention held in Feb 
ruary. 


National Nuclear Instrumentation Conference held in 
Atlanta in April. 


National Flight Test Instrumentation Symposium held 
in May in Los Angeles. 
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| Exhibit B — Industry Department Activities | 
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American Society of Heating and Air Conditioning En- 
gineers held in June in Murray Bay, Canada. 
Society for Automotive Engineers held in June in At- 


lantic City. 


Technical Department 


The Technical Department was organized last year into 
six general areas of technical interest; each operating 
under the leadership of a Director occupying a position of 
responsibility in his field. This year committee support 
of these activities has expanded. Additionally, two new 
Divisions have been organized; one in the field of Instru- 
mentation Electronics and the other in the field of Manage- 
ment and Economics. Additional Divisions are planned for 
the coming year in order to provide a forum for each im- 
portant area of instrumentation technology as it develops. 

There is a multiplicity of activities developing from the 
participation of the increasing numbers of members who 
are thus provided with an area of work closely akin to their 
deepest interests. Current projects represent only the be- 
ginning of a long list of programs contemplated in the ISA 
schedule. 

Annual reports on the status of each technology are to 
be issued. Specialized symposia on subjects which are of 
current interest will generate an enduring literature. Pre- 
paration of abstracts and indices of material in specific 
fields, plus the issuance of authoritative textual and other 
educational material will represent real contributions to 
instrument industry growth. The Technical Department is 
a key ingredient in the growth of research and educational 
programs fostered by the Foundation for Instrumentation 
Education and Research. Specific plans exist for the 
sponsorship of cooperative conferences with similar 
agencies in other societies in order to maintain close 
liaison and to earn recognition in our chosen field. 

The enlarged scope represented by the Technical and In- 
dustrial activity has introduced many new men to ISA. 
These new people are bringing their ideas into focus and 
the next few years will yield numerous opportunities for 
additional ISA members to work together more effectively 
than ever, producing far more useful results than would 
be possible individually. 

; During this year the Analysis Instrumentation Division 
18 to be specifically congratulated on the fine work its 
members accomplished in putting on the highly successful 
Cooperative meeting with A.C.S. during the Southwide 
Chemical Conference Analytical Instrument Sessions. They 
also programmed the first National Conference on Instru- 
fr dae pa of Analysis in Chicago, June, 1957. The 
pe ~ of 122 representing sixteen states was somewhat 
bent. aoe a however, the technical ‘Program was excel- 

© material produced during this conference 
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represents a real contribution to the analytical instrumen- 
tation literature. The Data Handling and Computation 
Division held an immensely successful conference in co- 
operation with A.I.E.E., I.A.S. and A.R.S. in El Paso, Texas, 
during May, 1957. This National Telemetering Conference 
was attended by more than 700 registrants. ISA was re- 
sponsible for the entire program on a rotational basis this 
year and we received press coverage complimenting the 
organization on the stature and business-like nature of the 
entire operation. 

The Analytical Instruments Division conducted another 
outstanding conference in August, 1957, at the Kellogg 
Center, Michigan State University. Programmed were 
discussions by world recognized authorities on the subject 
of gas chromatography. 

The 1957 Conference in Cleveland, the responsibility of 
the Technical Department, is assuming an entirely different 
character this year. In the interests of satisfying the broad 
range of technical people attending the Annual Conference, 
the Technical Program is more comprehensive than spec- 
ialized. Leading authorities, holding important positions 
in their activity, describe the applicability of newly de- 
veloped techniques to general engineering problems asso- 
ciated with control systems. The theme “Instrumentation 
and Systems Control” is developed by all speakers. It is 
hoped that the ISA members attending the conference 
will take home with them more useful information on the 
broad range of instrumentation than would be possible 
through attendance at specifically oriented meetings. 

In this philosophy the programming of specialized sym- 
posia at different locations and times will be encouraged. 
It is expected that these specialized symposia will be held 
in conjunction with related activities or will be of such na- 
tion-wide interest that attendance will adequately support 
an intensified program. The bringing together of men hav- 
ing similar interests will enable deeper penetration into the 
details of the subject at hand, and will represent a more 
rewarding experience for the speakers, the organizers, and 
ISA. 


Standards & Practices Department 


This year the Standards and Practices Department is 
organizing along Industry lines to achieve effective cross- 
fertilization of ideas and experience with the ISA Indus- 
tries Division. These Divisions have been established: 
Aeronautical, Nuclear, Power, and Production Processes. 

During the year Specification Form pads were prepared 
for every specification detailed in RP 20.1, “Specification 
Form for Instruments, Gages, Thermocouples, Orifice 
Plates and Flanges, Control Valves, and Pressure Safety 
Valves.” Each pad, now stocked and available from the 
National Office, contains 50 translucent sheets of an in- 
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dividual form with appropriate instructions at the end of 
each pad. 

At the present time there are three Recommended Prac- 
tices which are very close to publication and will probably 
be issued to the entire membership during 1957 as a 
regular ISA service. These are: 

RP 7.2—-“Color Coding for Panel Tubing” 

RP 25.1—‘‘Materials for Construction of Radiation In- 

struments” 

RP 26.1-—‘“‘Dynamic Response Testing of Process Instru- 

mentation—Part I—General Recommendations.” 


Foundation for Instrumentation Education and Research 

One of the major projects was the formation of a Founda- 
tion for Instrumentation Education and Research. This 
Foundation was actually incorporated in February 1957. 
Mr. Lloyd Slater was appointed Executive Director. 

Guiding the affairs of the Foundation are seventeen 
Trustees, all top executives from various fields of industry, 
as well as finance, publishing, business automation, com- 
munication and government. The Foundation expects to 
add four new Trustees to fill out its full complement of 
twenty-one members before the end of 1957. 

The President, Past President, and President-elect of the 
ISA are members of the Board of Trustees. 

Four projects were launched by the Foundation in the 
first half of 1957 and at least eight new projects are to be 
proposed to the forthcoming meeting of the Foundation’s 
Board. 

An outstanding contribution by FIER are its “Conceptual 
Clinics”: planned meetings which place the talents of the 
instrument engineer and designer before other fields. The 
first Clinic on Bio-Medical Instrumentation drew over 100 
top level people to Ridgefield, Connecticut on June 10-11. 
The second is planned for a “cross-fertilization” between in- 
strument engineers and food scientists at Rutgers Univers- 
ity next November. 

A graduate fellowship in ISA’s name was established 
at Case Institute of Technology. 

While still less than a year old, the Foundation has 
already started to do many of the exciting and important 
things that its founders in the ISA visualized two years 
ago. 


Training Films 

The film on Frequency Response authorized in 1956 is 
now being completed and should be ready for showing this 
fall. Another film is being worked up on Data Handling. 
A program for additional films is being developed by our 
Education Committee. 


PROJECTS INITIATED IN 1957 


General Relations Department 

The General Relations Department under Vice President 
Ward Percy, has reorganized practically all its Commit- 
tees. 

The Sections and Membership Committee, under Ralph 
Stotsenburg has developed a full fledged program for not 
only increasing the membership of the Society, but the 
number of Sections as well. His program is based on the 
solid foundation of building the strength of individual 
Sections, thereby attracting and holding the best men in 
the Society. Special attention is being given to Sections 
which have lost membership or which have fewer than 30 
members. A Section evaluation report is being developed. 

The Publications Committee is evolving policies on pub- 
lications that should clarify our operations in the future. 
Nathan Cohn is accepting the chairmanship for next year. 

The Cleveland Host Committee, under Fran Hoag, and 
the Employment Committee, under Jim Waldron, will 
assist in making our 12th Annual Conference and Exhibit 
a most memorable occasion. 


President’s Department 

Our general theme during this past year has been to 
emphasize the concept that instrumentation extending as it 
does over all types of industries and techonologies, is rapid- 
ly approaching the status of an independent profession. If 
this recognition can be achieved it will benefit everyone 
connected with this relatively new profession. 
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For ISA to be the official spokesman for this ne 
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sion it is necessary that it will be well known and tare 


technical importance be recognized. 
Several steps were taken to promote this aim: 


Representative Patman, Chairman of the Sub-comm: 
tee on Economic Stabilization in the House of pra, 
sentatives, invited the ISA to sponsor a srtgne 2 
hearings before his Committee, having to do with 2 
problems and suggested solutions in the Instrumen 
and Control field. These hearings were helq pers 
cember 1956, and were widely distributed. They jp 
cluded many of ISA’s projects and plans. This a = 
part of our total public relations program. : 
Our contacts with technical agencies in the Federal] 
Government are being expanded and developed, 


A President’s Advisory Committee has been established 
consisting of top level administrators from practically 
every industry, government, education, and finance, to 
whom we are presenting our problems and from whom 
we are getting a great deal of mature advice and help 
A large number of these men attended the President’ 
Mid-Winter Conference. This group, Chaired Jy 
Will Garey, Publisher of “Control Engineering” yjj 
assist us in locating and securing top level scientists 
and engineers to participate in our Conferences, jy 
work with our Technical and Industry Divisions and jy 
general to help us get wider recognition. 


The SS&P Committee, after long study, recommendej 
the revised Grades of Membership and dues structure, 
This plan is being presented to the Council for discys. 
sion and review. We feel that this plan should be, 
major step in gaining professional recognition for ISA. 
This Committee has also offered a new manual in- 
proving our nominating procedures for National and 
District Officers. 

The position of the Technician in our profession is 
being given special consideration. A task force has 
been set up to thoroughly study this problem and to 
make recommendations to the Board as to how ISA can 
best serve the Technician. 

A new Public Relations Committee was established, 
Chaired by Evan Herbert, Associate Editor of “Av 
tomatic Control.” He has gathered together a group 
of top level public relations experts to consult with him 
in planning to bring the Society to the attention of the 
public as a whole. 


We have also programmed an Executives Day at our 
Cleveland Conference and Exhibit. We expect to at 
tract many top level people to our Conference and 
Exhibit, and to get familiar with ISA’s whole program 
of services and activities. 

Our Exhibitors Advisory Committee is now proposing 
a plan whereby ISA will conduct a series of Regional 
Conferences and Exhibits, organized on a professional 
basis, to bring the education value of our National 
Shows to more parts of our country than is now po 
sible with the Annual National event. 

A Research and Development Committee, under the 
Chairmanship of Bill Wildhack, consisting of top 
scientists from almost every profession and industry, 
has been organized. This Committee will help forme 
late plans for a long range program not only for de 
veloping research projects within the Society, but alse 
for developing cooperative projects with other soce 
ties and technical foundations. 


On the whole our year has been a good one. A relatively 
new and inexperienced Board has been welded into a mature 
group of hardworking enthusiastic administrators anxious 
to see our Society take its place as the official spokesmal 
for the new Profession of Instrumentation. 

In closing I express my sincere appreciation of the hard 
and conscientious work done by the Executive Board, 


members of the many Committees and the Nati 
staff. 
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Treasurer’s 
Report for 1957 


by Howard W. Hudson 
Treasurer 1957 


Instrument Society of America 








The expansion of Instrument Society of America over 
the past few years bears out the fact that there is a 
tremendous interest in technical training and professional 
development in the field of instrumentation and control. 
The growth and the acceptance of Instrument Society of 
America has been fantastic in the past year, and our budget 
has increased considerably for technical programs, publica- 
tions and, most recently, with the establishment of the 
Foundation for Education and Research. Since its incep- 
tion ISA has assumed a very real obligation to promote the 
exchange of information among its members and the ever 
growing ranks of those who have a real interest in this 
field of instrumentation and control and are not yet mem- 
bers of the Society. 


To accomplish this, a considerable analysis and further 
understanding is required in the financial planning of our 
growth. We must ascertain our membership potential and 
plan for the accomplishment of membership growth. In 
addition, our technical conferences, technical sessions, 
seminars, etc. must be planned to give vent to our expanded 
technical organization structure. Most important, these 
technical activities and society functions must be coordi- 
nated with our publication, transactions and education and 
research programs. These plans definitely will result in 
the need for additional financing. It is evident, therefore, 
that the Treasurer must have a better understanding of the 
plans and goals of the Society and the anticipated revenues 
and expenses must be set forth in a financial forecast. 


The Finance Committee at the beginning of last year set 
a a five-point program which included the following 
ings: 


1) a study and report on the investment policy of the 
Society. 


‘a study of Section accounting procedures and the 
formulation of a manual on a suggested accounting 
system for the Sections. 


a detailed study and report for financial forecast on 
the condition of the Society through 1960. 


4 ——— 
“ investigation on the matter of Section and Regional 
hancing with respect to conferences, exhibits, etc. 
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5) an investigation of the possibilities of increased serv- 
ices to members and the financial implications of such 
services. 


Investment Of Surplus Funds 


In reporting on the accomplishments of the year 1956-57, 
particularly on the matter of the investment policy of the 
Society, it is well that we make mention of the comment 
which is frequently made that the Society is a non-profit 
organization and for this reason should not accumulate 
any substantial surplus. While it is true that the Society’s 
operations are not for profit, we must in certain respects 
parallel the objectives of business to the extent that we 
maintain solvency as a purchaser of goods and services, 
maintain stability as an employer of professional and 
technical people, and provide assurance to the membership 
of our continuance. 

In addition, prudent financial planning must account for 
the accumulation of certain surplus for “plow-back” and 
investment into various programs which in their infancy 
can not break even, but may eventually produce a surplus. 
An example of such a case is the ISA JOURNAL. When 
the JOURNAL was started several years ago, certain of our 
surplus was utilized for this activity to produce additional 
services to the membership. It is now planned that this 
activity will be self-sustaining in 1958, and in the years to 
follow it will produce a surplus. 

During the interim when surplus funds of the Society 
are not required for operations, there is need for both 
temporary and long-term investment of the Society’s ac- 
cumulated surplus which now totals $150,000. As of Oc- 
tober 31, 1957, we anticipate that the budgeted surplus of 
some $35,000 for 1956-57 operations will bring this total sur- 
plus to about $185,000. 

In past years the Executive Director and the Treasurer, 
with the consent and approval of the Executive Board, has 
invested all available surplus in government bonds or time 
deposit certificates from a reliable banking institution. At 
a recent meeting of the Executive Board, the Finance Com- 
mittee submitted a recommendation with respect to the 
investment policy of the Society covering the disposition of 
our surplus fund. This recommendation provided for a 
liquid cash reserve for working capital, a secondary reserve 
for operations during emergency periods, and a surplus 
available for long-term investment as directed by the 
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Executive Board. It was considered that funds to be 
provided for a liquid cash reserve for working capital, and 
a secondary reserve for operations during an emergency 
period should be roughly equivalent to the amount neces- 
sary to cover basic operating expenses of the Society for a 
period of approximately one year. 

For the forthcoming year the Finance Committee recom- 
mended that the working capital should be held to a mini- 
mum of $50,000 and deposited in time deposit certificates 
as has been the past practice, and that the secondary re- 
serve of $50,000 minimum be invested in short-term govern- 
ment bonds. It was further recommended that the long- 
term investment should be in government bonds. These 
recommendations, in effect, have formed the beginning of 
a written investment policy for the Society, which has not 
heretofore existed, and was accepted and adopted by the 
Executive Board in February of this year. 


Increased Services to Members 


During the course of the past year there has been con- 
siderable discussion as to the need for increased services 
to members. In consideration of this fact, the Finance 
Committee recommended to the Executive Board in Feb- 
ruary that a portion of the long range surplus be utilized 
for this purpose, since it would provide considerably 
greater return by investment in Society activity than could 
be anticipated from the investment of this money in U. S. 
government bonds. Since that meeting President Voll- 
brecht has written to local Sections, national committees, 
the Foundation for Instrumentation Education and Re- 
search, and the President’s Advisory Board members 
soliciting suggestions as to the most effective use of this 
money as an investment in Society activities. Some of this 
money has already been allocated to the expansion of the 
ISA JOURNAL to meet the increasing needs for space for 
the publication of papers, Section news, and reports by 
officers on Society activities. 

In each case where additional services are recommended, 
it is the responsibility of the Finance Committee and the 
Treasurer to advise the Executive Board on the matter of 
available funds to undertake such recommended services. 
However, we have long considered the importance of mak- 
ing our operations self-sustaining. This is to say that mem- 
bership dues should, for the most part, be expended on 
activities and services which benefit the entire membership. 
On the other hand, if an Industry Division conducts ac- 
tivities which are of interest only to a small segment of the 
membership, such expenses as the printing of technical 
papers, proceedings, etc. which are not of interest to the 
entire membership should be borne by those individuals 
actually participating. Certainly, to the extent that the 
National Office may render technical assistance and service 
to any of these group undertakings, there would be no 
charge since it would be of value to the overall advance- 
ment of the Suociety’s goals and objectives. 

As you will note in the proposed budget for 1957-58, 
several new functions are included to meet the increased 
demands of the membership and to utilize our revenue for 
more services. A Director of Section Activities is to be 
employed to work with the present Sections which have 
problems relating to programming, loss of membership, etc. 
He will also assist in organizing new Sections in areas 
where the potential exists. This position provides for a 
full-time staff man to work with the District Vice-Presi- 
dents in the field, with existing and prospective Sections 
in solving problems and maintaining the essential line of 
communication between the members Section Officers and 
the Executive Board. It is also proposed that a full-time 
man specializing in the promotion and coordination of 
training programs be added to the Headquarters staff. 
Currently, the local Sections are making every effort to 
establish courses of training at the technical school and 
college level, and the Foundation is undertaking additional 
projects of greater scope. However, curricula must be es- 
tablished, texts written, technical schools and colleges en- 
couraged and assisted in giving courses, and companies 
assisted in their in-plant training programs. One man, of 
course, can do only a little to achieve all of these needed 
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services, but by organizing the volunteer experie 
time of our members it is contemplated that t 
addition can multiply and accelerate this importan 
far beyond the pace at which it is now being renq 

In addition, a Director of Exhibits is to be add 
Headquarters staff, and this position will he 
more detail later in this report. 
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Section Accounting Manual 


With reference to the study of Section accounting 
cedures, a good many of our Sections Participated sa 
furnished the Finance Committee with information = 
garding their practice in accounting. A smal] abel 
mittee of the Finance Committee was formed and thro 7 
the efforts of Mr. William A. Crawford, together With the 
Section Treasurers of Philadelphia, New York and Wilming. 
ton, this committee embarked on a program of formulating 
a manual of suggested accounting procedures for Sections 
This manual was recently approved by the Executiye Board 
and within a few weeks will be distributed to all Sections 
and will form a part of the portfolio which new Section 
just organizing will receive as an aid in establishing thei 
financial records and keeping proper accounts for the 
monies which they both receive and disburse. 


Financial Forecast 


The matter of a detailed study and report leading to the 
preparation of a financial forecast showing the finaneia) 
condition of the Society through 1960 has been a tremendoys 
undertaking. At this date, the Finance Committee an 
the Treasurer have been able to complete only certain of 
the preliminary work. As you well know, a great deal js 
involved in such a financial forecast, for it must take into 
account the plans for all functions and activities of the 
Society. The recent expansion of the Technical and Ip 
dustry Departments has made this task even more complex, 
for after only one year of operation the expanded organiza- 
tion structure is already beginning to take shape. 

Such a study and the preparation of a forecast may be 
compared with a business operation to the extent that we 
must determine our membership potential as a_ business 
would determine its sales. We must also have an expres 
sion from the various departments, committees, etc. as to 
their plans for conferences, educational programs and me 
terials which are to be produced. These things then must 
be expressed in terms of dollars and cents, and when com- 
pleted, the totals represent financial yardsticks of income 
and expense which must be intelligible and meaningful tp 
the Executive Board in carrying out the goals and objec 
tives of the Society in future years. Until many of the 
preliminary decisions are reached, it is virtually impossible 
to prepare a worthwhile financial forecast other than to 
merely, without justification, increase percentage-wise the 
income and expenses of the several activities. This will be 
a continuing study of the Finance Committee and the 
Treasurer, and it is hoped during the coming year thats 
financial forecast for the next three to five years may bk 
prepared and submitted to the Council in 1958. 


Technical Conferences and Exhibits 


On the matter of Sectional and Regional conferences and 
exhibits we must face up to the problem of serving 0 
members and the field. Statistics show that only a small 
portion of our members get to the present Annual Cot: 
ference and Exhibit. If we are to make available to the 
majority of our members the advantages of a national col: 
ference, it is apparent that we must distribute these at 
tivities on a geographical basis. At the present time there 
are few cities in the country that can accommodate the 
National Conference and Exhibit in its present size. Ts 
is the motivating factor behind our thinking in regard 
the possible establishment of sectional and regional col 
ferences and exhibits. 

In order to accomplish our goals in making it possible 
for more members to participate in and attend nati 
conferences, the Technical and Industry Departments have 
during the past year conducted several national mee 
and more are planned for 1958. The Exhibitors Advisor 
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1958 
© ly 
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Total 
Income Inc. 
Society Administration............. $ 53,000 9 
Isa Journal.......--+-eeeeeeeeeeeeee 201,500 34 
Other Publications & Films......... 32,500 5 
Divisional Conferences..........---- 12,500 2 
Educational Projects.............--: 15,000 3 
Regional NC as 69.0 0 00 ewis 0.4.02:0:0% 22,500 4 
Annual Conf. & Exhibit............. 258,000 * 
$595,000 100 
Anticipated Surplus........---+---.+eeeeere reese eres 





Committee is also guiding us in the establishment of our 
policies to make additional exhibits (similar to the present 
Annual Exhibit) available not only to more local industry 
exhibitors, but to the many thousands of ISA members and 
other interested persons who are not now being served. 

We are very cognizant that regardless of what the ISA 
may do, other societies and exhibit people have proposed, 
and are continuing to propose, additional exhibits. It is 
not our purpose in the ISA to conduct more and bigger 
exhibits just for the income that they are providing, since 
these exhibits will be a drain in expense on both the in- 
strument manufacturers and the users. It appears, how- 
ever, that it is to the best interests of the instrument 
manufacturers and user organizations to resolve through 
the framework of ISA a coordinated and integrated con- 
ference and exhibit program which will produce the maxi- 
mum benefits with minimized costs and inconveniences. It 
follows, therefore, that if such activities are to be increased 
to meet the demand, it should be beneficial for the ISA to 
meet this challenge. We are all aware of the fact that 
many Sections have been extremely successful with local 
conferences and exhibits. It seems that we should avail 
ourselves of this help and in so doing, a decision should be 
made in connection with the financial advantage which may 
accrue to the Section or Sections who participate. This 
matter has been discussed by the Executive Board and 
President Vollbrecht has appointed a special task force, 
including the chairman of the Finance Committee and the 
Treasurer, who will contribute to the fullest extent to de- 
termine the financial implications of these undertakings. 


You will note that in the proposed budget for 1957-58 
there is included a new function of Director of Exhibits. 
Pending the results of the task force, it is the plan of the 
Executive Board to inaugurate regional exhibits and the 
budget includes expenses for operating this new activity. 
While the proposed figures show a break-even for the first 
year, it is possible that some additional surplus might 
accrue. When this program has been more precisely formu- 
lated, a revision in the details of income and expense for 
this function will be submitted to the Executive Board for 
final approval. 


1957-58 Proposed Budget 


The Society budget for 1957-58, as approved by the 
Executive Board, is being submitted to the Council for 
approval. A surplus of only $11,000 is anticipated for 
1957-58. The difference between the surplus for the com- 
img year and the surplus each year in the past three years 
'S considered as an investment in needed services to ac- 
complish the goals and objectives of the Society. 


It is the feeling of the Finance Committee and the Treas- 
urer that this budget is in keeping with the needs of the 
Society and the demands of the membership, and provides 
for an effective utilization of our revenues for more serv- 
ices. There are three new functions proposed for the 
National Office—a Director of Section Activities, a Director 
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of Exhibits, and a Director of Education. These activities 
are discussed briefly in the preceding paragraphs of this 
report. 

In addition, membership dues have been budgeted on the 
current basis plus a 10% increase in membership. The 
ISA JOURNAL is budgeted for a 25% expansion in adver- 
tising pages per issue with the exception of September. 
The special edition will be reviewed because of the loss 
incurred in the free distribution to attendees of the Annual 
Conference and Exhibit. One editorial assistant is to be 
added to take care of the expanding editorial work for the 
increasing size of the monthly publication. A _ relative 
break-even situation has now been achieved in the opera- 
tions of the ISA JOURNAL. 


Publications have been budgeted for the traditional serv- 
ices of Proceedings, Recommended Practices and training 
aids. No provision has been made for Transactions or a 
Review of Instrument Literature-projects which have been 
previously discussed. Proceedings are budgeted to be self- 
sustaining, and unit charges are expected to be based on 
the volume of immediately salable copies. 


As may be noted, at least eight national conferences are 
planned by the Technical and Industry departments for the 
year 1958. These are budgeted to be conducted without 
exhibits on the basis of past preference by the programming 
departments. The Annual Conference and Exhibit is 
budgeted on the maximum potential for the sale of exhibit 
space, maintaining the basic $3.50 per square foot rental 
charge plus 50c per square foot for educational projects. 
This event is the principal source of excess income from 
which the deficits of other functions are offset to yield an 
annual surplus, and it is felt that the exhibit has reached 
its maximum potential. 


The table at the top of this page is the 1957-58 budget 
summary, showing the income, expense and resultant sur- 
pluses for the several functions and activities of the Society. 


It is evident that if the Society is to increase its future 
services, revenues must come by making each function more 
self-sustaining than has been our past experience. During 
the coming year the Treasurer’s Department will be inter- 
ested in determining the possibilities of any increased 
revenues, and of continuing interest will be the determina- 
tion of costs for increased services within the financial 
limitations of the Society. The Finance Committee will 
continue to work on a three- to five-year forecast and will 
study the financial implications of the Section and Regional 
conferences and exhibits. 

The Finance Committee has also undertaken a study and 
analysis of the costs of services rendered by other societies, 
and it is hoped that a report may be rendered in 1958 
which may detail the costs of the services which the ISA 
now renders in terms of their per unit cost to the member 
or the Section. 


In closing, I acknowledge the excellent work done by the 
Finance Committee consisting of Jack Koch, Chairman, 
George Feely, Ralph Munch, Bill Crawford, Barton Jones 
and Phil Sprague. 
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Our Job Ahead 


by Dr. Robert J. Jeffries 


President-Elect-Secretary 1957 


Instrument Society of America 











Our Society can look to the year ahead with considerable 
confidence. This confidence is born out of our successes 
in previous years, and the substantial foundatioa which has 
been established. We have many problems and many op- 
portunities ahead of us, but we are well-manned, our or- 
ganization and finances are sound, and probably most 
important of all, we know what we want to do. We have a 
broad overall plan for the development of the Society and 
its services. 


The “master plan” for the Society is designed to co- 
ordinate and integrate the several activities within the 
Society so as to implement, most effectively, the Society’s 
objectives. When one stops to realize the range and com- 
plexity of the several activities and objectives which con- 
stitute the total program, one must be impressed with the 
magnitude of the program, and the absolute necessity for 
an integrated and consolidated plan. j 


What The Society Has To Offer 


It is possible to liken our operation to those of a busi- 
ness. However, instead of wages or dividends, the benefits 
are returned to our stockholders or worker-members in 
several intangible, but very vital ways. The “benefits” 
which accrue to members of our Society include: 


(a) education in the technology of instrumentation: 
This is accomplished through local Section programming, 
conferences, symposia, exhibits, publications such as the 
Journal, Proceedings, reprints, etc., courses conducted or 
sponsored by ISA, training outlines made available to em- 
ployers, encouragement to suppliers and users to provide 
training; clinics, workshops, and stimulation and support 
of collegiate instruction in instrumentation. 


(b) personal growth: Through participation in ISA ac- 
tivities, in addition to the above-named specific technical 
educational opportunities, the individual member has an 
opportunity to develop his personality and managerial 
abilities. Service on local and national committees, officer 
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responsibilities at the local and national level afford oppor 
tunities to learn from others, to learn to work for and with 
others, to learn how to motivate, lead, evaluate, and reward 
others. Progressive experience and responsibility in a 
voluntary society affords unparalleled opportunities for the 
individual to develop technically, managerially, and per 
sonality-wise. 


(c) professional growth: An individual benefits from 
the growth and prestige of his field of work in many ways. 
Instrumentation, as a science and profession, is rapidly 
assuming its place among the established professions. It 
strument departments, men and activities are being a& 
corded an ever-increasing recognition of importance in It 
dustry and Government. Everything our Society can dot 
enhance and promote the prestige and recognition of the 
field and its practitioners will contribute to the effective 
ness, earnings, and well-being of our members. Greater 
recognition of the field, and of our members, by their et 
ployers, their customers, and their neighbors, will hel 
them greatly in their efforts to function most effectively. 


(d) an opportunity for service to the field and tt 
nation: The aggregate activities of the Society represent # 
contribution to the economic and military strength al 
security of our country. As we advance the technology of 
instrumentation, so, too, we advance the capacity of of 
nation to raise living standards, to elevate the level al 
human labor, and to protect and preserve our form of gor 
ernment. These contributions to our national strength a 
corollary to the services to our own members, but they a 
more than that—they are obligations of free men in a free 
nation. The “benefits” are to be measured in terms 0 
whether we shall continue to exist as a people and 4 8 
ernment. 


How To Make Your Membership More Valuable To You 


It is important to realize that only a very small pals 
and probably the least important part, of the benefits 
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receives through membership in our og 

ible returns that he can see and feel, 
- vet eet the dollar cost of his membership. The 
- riaoevtent thing a member gets in return for his 
eaten om fee is the privilege of participating along with 
om of a similar mind in the growth and development of 
Sr nnaleee and the Society’s services to the nation. 
dee doing this, he has the additional opportunity to 
develop his own abilities and to acquire the knowledge and 
skills, and to develop the maturity and perspective which 
can contribute greatly to his personal position and satis- 
faction in his every-day work and play. 

It is fundamental that the maximum benefits are to be 
derived from membership only if one participates actively 
and constructively in the Society’s activities. Those who 
sit back and “wait for service” will get just as little from 


ISA as they give to it. 


an individual 


The Society’s Plans For The Future 


During the coming year the incoming administration 
hopes to formulate a five-year plan of Society activities. 
We anticipate that each succeeding administration will 
modify, improve and implement segments of “the plan.” 
Thus, the basic plan will have a stem of continuity, yet 
remain dynamic with respect to changing personalities and 
the problems and conditions of the times. 


The plan will be designed to carry us toward long-range 
goals of increased services and benefits for all. It will, in 
the year to come, scale down objectives to those which are 
practicably realizable with the time, personnel and services 
available. Basically, the process of developing the detailed 
working plan for the year will be as follows: 


(a) determination of long and short range objectives 


(b) evaluation and selection of ways to achieve the ob- 
jectives. 

(c) design of an organization to guide and implement 
the activities. 


In our work with current objectives, we are cognizant of 
the following long-range “‘problems,”’ or more appropriately, 
“opportunities” for our members to participate, and thus 
benefit in the proceeds of their Society: 


Section And Membership Problems (Opportunities) 


At the Section level we are concerned with the following: 
(a) developing Section meeting programs of greater interest to 
our members; 


(b) integrating interests present in the Section with existing 
National activities; 


(c) closer cooperation with educational institutions; more edu- 
cational services; 


(d) gaining greater recognition of ISA by our members’ em- 
ployers; 
(e) attracting and involving capable persons as officers. 


To help meet these needs we have recently initiated four 
activities which are specificially designed for the purpose: 


(a) our District Vice Presidents, through their District 
Councils, are attempting to assist local Sections in all 
aspects of their operations—programming, membership, 
finances, nominations, etc. These District Vice Presidents 
can bring to each Section the experience of other Sections 
in the District. Through their membership on the National 
Executive Board they can bring first-hand information and 
assistance from all other Sections, the Industry, Technical, 
and Standards & Practices Departments, and National Com- 
mittees and Boards. 


naan the establishment of specific Industry and Technical 
siindtiPeanen along lines of an individual’s work and in- 
wiethine ords every Section the opportunity of assistance 
as to a y “rhghne ye paralleling the National structure, so 
morte ws to, and serve specifically, all nature of instru- 
jue eam nterests in their geographical area. Many of 

ons are already running concurrent programs in 


t 
he fields of process instrumentation, aeronautical instru- 
mentation, etc. 


September 1957 


(c) the Foundation for Instrumentation Education and 
Research has been created and fostered by ISA to serve as 
a mechanism by means of which resources outside ISA can 
be attracted and applied to the educational needs of persons 
active in all facets of instrumentation. Ultimately it is 
envisioned that the Foundation will be influential in the 
development of instrumentation courses and curricula in 
technical institutes and colleges, correspondence tests, in- 
dustry-sponsored and ISA conducted courses and schools. 


(d) all of the resources of the Society will be coordi- 
nated and brought to bear on the problems and services at 
the local level by the recently expanded concepts of the 
Sections and Membership Committee. It will pinpoint 
specific problems and act as the catalyst to bring together 
the appropriate resources in terms of know-how, people and 
programs, to helpfully resolve problems. 


Departmental Problems (Opportunities) 


Within our Industry, Technical and Standards & Prac- 
tices Departments, we have several problems (opportuni- 
ties). 

Our Industry Divisions need urgently the services of 
competent, enthusiastic personnel to staff their steering 
committees, their several operating committees, and to co- 
operate with the Technical and Standard & Practices De- 
partments. 


Our Technical Divisions also need competence in depth. 
Our present leaders are good, but they are spread much too 
thinly. In addition to conference programming, there are 
many other types of services which should be developed for 
the benefit of the field. 


There is a great need for the development of many 
“Recommended Practices” in all industries and technical 
areas. This work is extremely practical, valuable, and is 
in constant need of additional personnel. 


A well formulated long-range plan of activities and or- 
ganizational development will be of great assistance in all 
these areas. 


Business Problems (Opportunities) 


Our National Office operates, in essence, a publishing 
business (the Journal), an exposition business (our exhib- 
its), and administers and processes the records of over ten 
thousand individuals grouped into approximately one 
hundred organizational units. They generate income in a 
ratio of approximately $8 for every $1 of membership dues 
retained by the National Society. The membership benefits 
from their dues dollars, in this same ratio because addi- 
tional income is principally generated through operations 
of the Society’s exhibit and publications services. This is 
a service return ratio much higher than given by many 
other societies. The National Office is big business. Its 
performance is to be judged by business standards, and it 
must be operated by professional businessmen. It is a 
“hired arm” of the Society to conduct the Society’s business 
operations. It should not be confused, in its activities or 
performance, with the responsibilities and activities of the 
voluntary membership. The National Office is a servant of 
the Society and is not a substitute for it. The strength 
of the Society’s program and the responsibility to the 
membership for that program rest with the elected officers 
of the Society. 


It is the problem of the National Office to continue to 
operate the business aspects of our Society on a basis which 
will insure our continued financial stability and which will 
compare favorably with normal business performance and 
with other similar organizations. 


We are now detailing our plans for the activities and 
operations of the Society for the coming year, as well as for 
the years to come. I strongly urge every member to affiliate 
himself with some aspect of the Society’s activities and thus 
avail himself of the wonderful opportunities for personal 
growth and benefits which are his for the taking, and to 
participate, constructively, in the planning of the Society’s 
future services and organization. 
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Again we reach the month toward which much of the 
Society’s activities have been focussed since last year—our 
Annual Members Meeting, our Annual Council Meeting, our 
Annual National Conference and Exhibit, our Annual 
Meetings of Committees and Divisions, and other annual 
activities such as the banquet, receptions, lunches, tours, 
and ladies program. 

This series of activities entails the work of many wheel- 
horses—mostly volunteers, some employed. The success of 
the ISA Annual Show and Conference results from this 
teamwork of members, exhibitors, speakers, attendees, and 
staff. It is truly an example of democracy in action. 

For some members this Annual event is the only tangible 
contact with ISA services and activities. For many others 
it is only one of a series of such contacts beginning at the 
Section level and on up through National participation. 
While ISA is fortunate in the proportion of members who 
participate at both the Section and National levels, that 
proportion needs increasing if we are to successfully expand 
our entire Society’s activities. 

What is more, those members who are active in Section 
and National affairs tend to retain their membership be- 
cause they gain benefits and satisfaction from their giving 
of service to the Society. A large majority of those who 
leave ISA a year or so after enrollment were found to have 
been completely inactive as members. 

Elsewhere in this issue are the reports of our National 
Officers on past achievements and future plans. They en- 
vision more activities and services for our Sections, our 
members, and our exhibitors. To accelerate the realization 
of those plans requires a larger team of active players. 

The role of the National Office on this team is a dual one. 
In some activities we have operating responsibilities; in 
others we are principally an assisting agency. As ISA’s 
team of volunteers and staff sets new and larger objectives 
entailing more activities and services for the membership 
of the Society, so the staff must also get larger to success- 
fully execute the projects. This necessity is not as readily 
accepted as is the need for expanding the volunteer part 
of the team. When recommendations are made to increase 
the National Office staff, what is frequently misunderstood 
is that the increased cost is borne by membership dues. 
The facts are that the increases in staff are largely paid 
out of the operations of such activities as the exhibits and 
publications. When looked at in this perspective, additions 
to staff are essentially a matter of this business projection— 
Will the added cost yield services which will provide “divi- 
dends” on the investment? We believe that the history of 
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William H. Kushnick 
ISA Executive Director 


the past three years warrants further confidence that ip 
vestment in staff will earn increased services and surplis 
“dividends.” 


It is the National Office objective in 1958, as a larger 


member of a larger team of ISA leaders to: 


z. 


bo 


10. 


Further strengthen the educational value of the ISA 
JOURNAL through more technical articles, more ger 
eral interest articles and more Section news. 
Conduct at least one, and maybe two, Regional Cop 
ferences and Exhibits of size and character to make 
it a worthy service addition to our Annual National 
Conference and Exhibit. 

Give more assistance to Sections in need of it, m 
matters of speakers, programs, membership promotion 
and retention, and organizing local symposia and 
clinics. 

Develop and organize new Sections, after careful study 
of areas and their potential. 

Widen recognition of ISA activities and services 
bringing them to the direct attention of managemett 
and engineering executives throughout the country. 
Continue our assistance to ISA National Departments, 
Divisions, and Committees in their program planning 
and administration, and in the development of ne¥ 
services to members in addition to our present cit 
ferences and publications. 

Foster a more dynamic and comprehensive training 
program which will provide courses at the compally, 
technical school and college levels, including curt 
cula and text material, by which instrument men @ 
upgrade themselves in their careers. 

Bring our membership data up-to-date by resurveyilé 
each member for information on position, schooling 
outside activities and achievements, interests in ISA 
Divisions, Committee participation, etc. 

Maintain better files to avoid errors in dues billings 
and delays in issuing membership cards. During 
August each Section Secretary will get a list of mem 
bers as recorded in the National Office to obtain tis 
verification of our records. Also when bills are ae 
issued for the November 1 renewal of dues, each met 
ber will get his 1958 membership card along with his 
invoice as a sign of confidence that he will renew. 
And finally, to play an increasingly effective part ® 
the team in achieving ISA’s overall objective of 
vancing the technology of instrumentation am 
matie control. 


ISA Jo 4 
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For Outstanding Contributions 


Art and Science of Instrumentation 
Ralph D. Webb 


William G. Brombacher 


are Elected Honorary Members Instrument Society of America 1957 














One of the highest honors which the 
Instrument Society of America can 
present in recognition of an individ- 
ual’s outstanding contributions to the 
art and science of instrumentation and 
automatic control is election to Hon- 
orary Membership in the Society. 

This year, the Honors and Awards 
Committee, under the chairmanship of 
Robert T. Sheen, after long and care- 
ful consideration and with the ap- 
proval of the Executive Board, has 
seen fit to confer this honor on Ralph 
D. Webb and William G. Brombacher, 
two men whose distinguished services 
have been an inspiration not only to 
the Society but to the advancement of 
instrumentation itself. 

Both Dr. Brombacher and Mr. Webb 
are true pioneers in measurements and 
controls—Mr. Webb in the chemical in- 
dustries and Dr. Brombacher in the 
National Bureau of Standards. Their 
vision and foresight was instrumental 
in bringing about the formation of ISA 
at a time when instrumentation was in 
its infancy. 

Honorary Membership and a cita- 
tion will be presented to Mr. Webb 
on Wednesday evening, September 11, 
during special ceremonies at the An- 
nual Banquet in Cleveland. Dr. Brom- 
bacher, who is abroad and is unable to 
attend, will receive his award at a 
formal presentation in 1958. 


The citation which will be given to 
Mr. Webb reads: “For his dedicated 
efforts to improve the understanding 
and application of instruments and 
application of instruments and auto- 
Matic control in all fields; for his 
efforts in the field of education in the 
Science of instrumentation; for his 
Pioneering in instrument design and 
development culminating in completely 
oe equipment immediately applicable 

commercial process; for his organi- 
zation of instrument maintenance and 
repair facilities for producing plants 
employing tens of thousands; for many 
a nical contributions to the science 

instrumentation, many of which 
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have become industry standards; for 
his devoted participation in all activi- 
ties of the Society at all levels, result- 
ing in steady membership growth, ma- 
turity, continuity of office and objec- 
tive, and sister society recognition.” 

Since his graduation from the Uni- 
versity of Illinois in 1924 with a B.S. 
degree in mechanical engineering, Mr. 
Webb has been associated with Union 
Carbide Chemicals Company. His 
career in instrumentation parallels 
the progress of instrumentation in his 
company. In 1933 he was put in 
charge of a six-man team to take over 
instrumentation for the company at 
their South Charleston, West Virginia 
plant. This group has, under his 
leadership, gradually expanded, until 
today, as the Instrument Division of 
Carbide, it consists of more than 140 
persons, including 23 engineers. The 
Division covers the operation and 
maintenance of more than 16,000 ma- 
jor instruments and control valves; 
the engineering of the instrumentation 
phase of all major construction proj- 
ects; and the development and con- 
struction of special instrument de- 
vices. 

Under his supervision the following 
were developed: all-plastic instrument 
tubing, a very successful infra-red gas 
analyzer now used in control of many 
of Carbide’s processes, and the plant- 
type gas chromatograph. During the 
1930’s he sponsored safer and more 
accurate rotameters, pneumatic trans- 
mission and force balance differential 
pressure transmitters. 

On the national and local levels, Mr. 
Webb has been enthusiastically busy 
furthering the aims of the Society. He 
has served with distinction on numer- 
ous committees including the National 
Nominating Committee for which he 
was chairman, a special publications 
committee and for many years he was 
a National Delegate. In the early days 
of the Society, he was a member of the 
Society’s executive group and was a 
representative to the organizational 
and planning committee. 


Recognized for a long time as one of 
the country’s leading authorities on 
mechanical instruments and oxygen 
equipment, Dr. Brombacher has been 
section chief of the National Bureau 
of Standards from 1926 until his re- 
cent retirement. During his career 
with the NBS he has made many 
worthy contributions to the govern- 
ment’s research program in mechanical 
instruments. Refining and developing 
more accurate standards of pressure 
and humidity and related physical 
quantities has been his major interest. 
Under his able direction the NBS sec- 
tion has extended the range of precise 
pressure measurements up to 200,000 
psi and down to 0.00001 psi. 


In 1917 he received his M.A. in 
physics from Lake Forest College 
where he also completed his under- 
graduate work. At Johns Hopkins 
University he continued study and re- 
ceived his Ph.D. in 1926. 

Not only has he been instrumental 
in founding ISA, but Dr. Brombacher 
has also served the society for many 
years in varied capacities. He is a 
past president of the Washington Sec- 
tion, has served on the Structure and 
Planning Committee as its chairman, 
the ISA Editorial Board and the Exec- 
utive Board. 


He also has participated in the ac- 
tivities of the ASME in its Regulation 
Division, the National Aeronautic As- 
sociation and the Philosophical So- 
ciety of Washington. 


In a letter to the chairman of the 
Honors and Awards Committee ack- 
nowledging word of his award, Dr. 
Brombacher wrote, “Your letter car- 
ried the nicest news I have heard in a 
long while . .. I, naturally, feel hon- 
ored, tempered a little by the fact that 
others are even more deserving. 
Thanks to those responsible.” 

It is with great pride in their ac- 
complishments, both as _ individuals 
and for the Society, that their col- 
leagues have found it fitting to honor 
these men and their efforts. 
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» meeting previews 


October Conference Emphasizes Electronics 


The Thirteenth Annual National 
Eiectronics Conference, sponsored by 
AIEE, IRE, Illinois Institute of Tech- 
nology, Northwestern and Illinois Uni- 
versities. will be held at the Hotel 
Sherman in Chicago, October 7-9. 

Among the many topics which will 
be discussed are: transistor circuits, 
communications, servomechanism ap- 
plications, semiconductor devices, mi- 
crowaves, electronic circuits, radio as- 
tronomy, transistors and transistor ap- 
plications, components, servomechan- 
ism theory, solid state, computers, 
magnetic amplifiers, etc. 

The following papers will be of in- 
terest to instrument engineers: 

Electronic Time-of-Event Indicator, R. 

Winfield, D. H. Andrews and M. Turn- 

tine, Jr., Naval Material Laboratory. 
The Digital Measurement of Pulse 


Width, J. Rarity, H. Roberts and L. 
Saporta, New York University. 


An Incremental Hydrobarophone, J. H. 
Buehler, US Dept. of State; E. L. Peters 
and M. S. Weinstein, US Naval Ord- 
nance Laboratory. 


Metallurgical Structure Analysis by 
Ultrasonics, H. A. Elion, RCA. 

Uitrasonic Atomization of Liquids, J. N. 
Antonevich, Battelle Memorial Institute. 


A New Method of Precise Phase and 
Amplitude Response Measurements on 
Physical Systems Utilizing Bridge Con- 
nected Transducers, J. J. Earshen, Ben- 
dix Aviation. 

High Speed Printing of Cathode Ray 
Tube Information by Electrostatic 
Photography Techniques. E. F. Mayer 
and V. E. Straughan, Horizons Inc. 


A Multi-Channel Tape Recording Sys- 
tem for the Measurement of Transient 
Phenomena, J. F. Bampfield, US Naval 
Ordnance Laboratory. 

A Step-Position Slave Unit for Record- 
ing Wind Direction, H. J. Dana, State 
College of Washington. 


For further information write F. A. 


Judd, Public Relations Dept., Illinois 
Institute of Technology, Chicago 16. 





International Figures To 


Leading figures in instrumentation 
and automation from across the world 
will come together November 2-10 in 
Dusseldorf, Germany for the Interna- 
tional Congress and Exhibition of 
Measuring Instrumentation and Auto- 
mation (INTERKAMA). 

High on the list of subjects to be 
discussed are measuring, telemetering 
and control devices for electrical val- 
ues and technical processing, devices 
for automation of the manufacturing, 


Convene in Germany 


process and chemical industries and 
analytical apparatus for control and 
development. 

Those attending will have an oppor- 
tunity during seminars to swap ex- 
periences, general problems and ideas 
about the future of instrumentation 
with top level scientists and manufac- 
turers representatives. 

Write Nordwestdeutche, Ausstel- 
lungs-Gesellschaft M.B.H., Dusseldorf, 
Germany, Ehrenhof 4. 





Automatic Techniques 
Slated for ASME 


Petroleum Conference 


Problems of one of the nation’s key 
industries — petroleum — will be dis- 
cussed by engineers representing all 
branches of operation during the 3-day 
conference to be held at the Hotel 
Mayo on September 23-25 in Tulsa, 
Oklahoma. The Twelfth Annual Pe- 
troleum Mechanical Conference, spon- 
sored by the Petroleum Division of 
ASME, will include technical papers 
and panel discussions on automatic 
control techniques in production and 
processing of petroleum, such as: 


“Safet Controls and Procedures for 
Inert Gas Machines” by C. H. Evans, E 
I. duPont de Nemours & Co., Inc. 


“Instrumentation and Controls—Cen- 
K. 


tralia Waterflood” by W. Foster, 
Shell Oil. 

“Automatic Production of Oi! from 
Wellhead to Pipeline” by E. C. Young, 


Black, Sivalls & Bryson, Inc. 


For information write L. S. Den- 
negar, director of public relations, 
ASME, 29 W. 39th St., New York 18. 
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Sperry to Speak 
At Annual Symposium 


Albert E. Sperry, president of 
Panellit and past president of ISA, 
will be one of the featured speakers 
at the up-coming Sixth Annual Sym- 
posium on Industrial Electronics, spon- 
sored by the PGIE, AIEER, IRE and the 
Chicago sections of the IRE and AIEE, 
September 24-25 at the Morrison Hotel 
in Chicago. 

The main theme of this year’s Sym- 
posium will concern characteristics, 
use and integration of transducers into 
complete systems to measure and con- 
trol complete processes. 

Instrument people will find the fol- 
lowing papers of interest: 


A Classification System for Measure- 
ment and Control, E. A. Keler, Panellit. 
Transmission of Torque Signals from 
High Speed Machinery, E. S. Shepard, 
Air Research Manufacturing Co. 
Photo-Electric Registration Control Sys- 
tems, J. C. Frommer, Consulting Engi- 
neer. 

Industrial Digital Systems, Emmanue!] 
J. Otis, Daystrom Systems. 

To get more information write Dr. 


E. Mittelmann, program chairman, 549 
W. Washington Blvd., Chicago 6, Ill. 





Numerical Contro} 
For Machine Tools 
At September Meg 


Sponsored by the engineering g 
partment of Electronic Industrieg Ap 
sociation, a technical SYMposium 
Numerical Control Systems for - 
chine Tools will be held September 
17-18 at the Ambassador Hotel, Lg, 
Angeles, Calif. ' 

The 2-day program will] include 
tailed technical discussions of Various 
control systems, a definition of contr9| 
systems, papers on two fundamentally 
different control systems, numericg| 
standards, round-table and panel dis. 
cussions. 

Field trips through Lockheed, (mp, 
vair, Electronic Control Systems ang 
Northrup have been scheduled. Write 
E.I.A. Engineering Office, 11 W, 44 
St., Room 650, New York 36, N.Y. 


Atlanta Site For 
Instrumentation Confab 


The Third IRE Instrumentatin 
Conference and Exhibit will be hei 
November 11-13 at the AtlantaBil- 
more Hotel. Once again data-handling 
will be the major theme for the tec 
nical program. 

Among the topics to be covered ar 
analog-digital conversion, use aspects 
of computers, editing equipment, input 
and output equipment and theory. 

Special symposia on electronic i» 
strumentation for medicine, and sale 
and purchasing aspects of electronic 
instrumentation are being planned. 

Write B. J. Dasher, Electrical Engi 
neering Dept., Georgia Tech, Atlant 
Ga. 


1958 Nuclear Congres 
To Feature 20 ISA Paper 


Plans for the 1958 Nuclear Congres 
co-sponsored by most of the EJC # 
cieties and ISA, are steaming sla 
at full speed, and from every indice 
tion it promises to be a very sucte® 
ful instrument affair. At this 
date, the Congress is scheduled fer 
March 17-21 in Chicago, more than 
papers have been lined up. 


Not to be left behind, ISA member 


have submitted more papers than a 
single co-sponsoring society. With 
already to our credit, J. A. Devel 
chairman of the ISA Nuclear Congr 
program committee, expects to 
least 20 in the final program. 
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Ba: 
the F 
sored 
was | 
durin 

Out 
tion | 
Bay | 
tende 
peopl 

Hig 
Shock 
Semi 
with | 

The 
neers 
recor 
for th 

Mal 
pat ol 
Donal 
Aular 
D. J. 
Resea 
Herm 
and \ 

Wh 
to K. 


N 


The 
New . 
work 
educa 
the 19 


“Ele 
menta 
the R 
Ave., | 
startir 
run 2( 
does i 
has be 
a wor 
will b 
View ¢ 
and ¢ 
electri 
design 


An 
sponse 
ark o 
Octobe 
for ak 
be spe 
Co., B 
Fische 
This ¢ 
sponse 


Septe, 











=EBS 28 SREB SE SF 








Bay area industry went all out with strong support for 
the First Annual Instrument Symposium and Exhibit spon- 
sored by the Northern California Section. The symposium 
was held during a 2-day session at the Hotel Claremont 

i d-May. 
goer eelidisestatives in the field of instrumenta- 
tion presented 16 papers covering subjects of interest to 
Bay area industry. The technical sessions were well at- 
tended with registration totaling 195. An additional 60 
people attended the Maintenance Clinic Sessions. 

Highlighting the Symposium was a talk by Dr. William 
Shockley, 1956 Nobel prize winner and director of Shockley 
Semiconductor Laboratory. His talk, following lunch, dealt 
with “The Future of Semiconductors.” 

The exhibit attracted a record attendance of 665 engi- 
neers and technicians. There were also 39 booths, another 
record for the exhibit, which has been an annual affair 


for the past 6 years. 

Making up the Steering Committee, which deserves a 
pat on the back for their work, are: Ralph I. Brogie, M-H; 
Donald E. Johnson, Shell Development Co.; Robert Mc- 
Aulary, Shell Oil Co.; G. E. Moxon, G. E. Moxon Sales; 
D. J. Pompeo, Shell Development; Bruce Powell, California 
Research Corp.; Don Probst, Union Oil Co.; E. F. Schimbor, 
Herman E. Held; C. Van Rensselaer, Hewlett-Packard Co.; 
and Vernon Westburgh, Stanford Research Institute. 


While we’re passing out pats on the back, special thanks 
to K. E. Hallikainen for this fine report. 





Talking over the fine points of the Beckman Instruments 
Division’s display at the recent Northern California Section 
Annual Instrument Symposium and Exhibit are G. E. Mox- 
on, G. E. Moxon Sales; Allen Lee, Stanford Research In- 
stitute and president of the Northern California Section; 
Robert B. McAulary, Shell Oil Co.; and Dr. William Shock- 
ley, Shockley Semiconductor Laboratory. 








New Jersey Section Sets Up Educational Courses 


Section Treasurers To 
Receive Finance Manuals 











The Education Committee of the 
New Jersey Section has been hard at 
work and now they’ve come up with 2 
educational courses to be run during 
the 1957-58 season. 


“Elementary Electronics for Instru- 
mentation Circuitry” will be held at 
the R.C.A. Institute, 13th St. and 8th 
Ave., Thursday evenings at 7:30 P.M., 
starting October 17. The course will 
run 20 weeks and the fee is $25 which 
does include textbook. No prerequisite 
has been set, but it is suggested that 
4 working knowledge of mathematics 
Will be assumed. The course will re- 
View a-c and d-c theory, electron tubes, 
and circuit components. A study of 
electronic circuits, their analysis and 
design will follow. 


An “Introduction to Frequency Re- 
sponse Analysis” will be held in New- 
o “as Wednesday evenings starting 
: ober 16 at 7 P.M. and will continue 
“a about 14 weeks. Instructors will 
pa ee from Taylor Instruments 
a, rown Instrument Div., Foxboro, 
ye & Porter, and other companies. 
: 8 course will take up frequency re- 
ponse methods, undamped stability 
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criterion, response of single and mul- 
tiple lags, quadratic factors, various 
control modes and will compute some 
process characteristics. There will be 
2 workshops during the sessions to put 
into practice techniques learned. Fee 
is $35 including textbook. Working 
knowledge of calculus is assumed. 


Written examinations will be given 
at both courses and a certificate of 
proficiency will be given for passing 
grades. Non-members will be charged 
an extra $5 above the prices quoted, 
but will be allowed to apply it towards 
ISA membership if they desire. Mem- 
bers of the classes will be selected on 
a first come basis. First consideration 
will be given, however, to New Jersey 
Section members, then other ISA mem- 
bers and finally non-members. 


The committee is accepting letter 
applications for either course, imme- 
diately, if accompanied by a $10 part 
payment with balance due at registra- 
tion. Make checks payable to Instru- 
ment Society of America. Applica- 
tions are being received by Fred Rich, 
chairman, Education Committee, 195 
North Ave., Fanwood, N. J. 


Balancing the books will soon be- 
come child’s play for the 88 ISA Sec- 
tion treasurers. The National Office 
will furnish each Section Treasurer 
with a treasurers’ journal, manual of 
operations and other forms to aid in 
their maintaining Section financial 
records and to provide accumulated 
data for making periodic reports to 
Section governing boards. 

The journal and other forms were de- 
veloped by a special committee of sev- 
eral Section treasurers headed by Bill 
Crawford of the National Finance Com- 
mittee. Complete details will be given 
in the October issue of the ISA Journal. 


Section Secretaries 
to Get Certificates 


The Executive Board has approved 
issuing Certificates of Commendation 
for Section secretaries similar to those 
given to Section presidents. 

The Board suggests this plan be in- 
augurated beginning with the election 
of new secretaries for the period of 
May 1, 1957 and thereafter. 
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|Nuclear Developments, 
| Philadelphia, Pa. 





May 1958 


| Fair and Symposium, | Section 
| Boston, Mass. 











April 1, 1958 | 10th Annual New Jer- New Jersey 

Sey Symposium on Con- ISA Section 

anal trol Systems Engineer- 
ing, Newark, N. J. 


P | 
Date Conference Sponsor May 47, | 4th National Flight|ISA Aeronap. 
scent iil na 1958 'Test Instrumentation | tical Diy, 
Nov. 6-8, | 10th Annual Conference |ISA Medical & | Symposium, New York. 
1957 'on Techniques in Medi-| Biological Div. 


National Telemetering 


| cine & Biology, Boston. | (With others) May 1958 lIs 
‘ : é : Conference, Balti | ISA Data Hap. 
Nov. 7-8, 'New Ideas in Instru-| Philadelphia Md. mores! dling & Com- 
1957 |mentation Evolved from | ISA Section | putation Diy, 


Instrumentation & Au- ISA Power 


Jan. 1958 2nd Yankee Instrument | Boston ISA | tomatic Control of Pow-| piv 
|er Systems — Today &| 


Tomorrow, New York. | 


Feb. 3-4, Progress & Trends in|ISA Chemical May 1958 | Instrumental §Methods|ISA Analysis 
1958 Chemical & Petro-| & Petroleum lof Analysis, Houston, | Instruments. 
leum Instrumentation, | Div. | Texas | tion Diy 
Wilmington, Del. * ; : 
March 17-21, | Nuclear Congress ISA Nuclear Aug. 1958 | Gas Chromatography ISA Analysis 
1958 | Chicago, Il. Div. (With | | Instrumenta- 
Others) | tion Div. 
March 31- ASME-IRD Conference|ISA Feedback Sept. 15-19, (13th Annual Instru- | ISA Technical 
April 2, 1958 | on Self Optimizing Con-| Control Sys- 1958 ment-Automation Con-| Dept. 
trol, Newark, Del. | tems Div. coop- ference & Exhibit, Phil-| 
| erating adelphia, Pa. 








ISA Conference Schedule Through 1958 — 


| 


| (With others) 











In response to requests from various 
Sections officers, an inexpensive, color- 
ful Section banner now is available 
through the National Office. Use of a 
Section banner for identifying meet- 
ings and other functions is further en- 
couraged through the economy of con- 
solidated purchases. The banner 
dresses up regular and special Section 
gatherings and establishes pride and 
respect on the part of members and 
visitors. It rolls up into a protected 
zippered package 28” long and 4” 
wide for easy portability and storage. 








Now Sections Can Show Their Colors 


Made of luxuriant royal blue satip- 
like material with red ISA insignia, 
the banner is lettered in white and bas 
a gold fringed and tassled cord. Qu 
tations on the banner are $22.50 each, 
complete with case, based on a consol: 
dated order of 10. Section officer 
wishing to purchase a banner at 
asked to address their order to the 
National Office before October li 
Make certain your section name is it 
cluded exactly as you wish it to 
pear. Exact cost will be confirmed 
after orders are consolidated. 





NEW MEMBERS 


AKRON: Philip S. Joseph, Paul J. Reiser, IDAHO FALLS: Dale E. Showalter 


Eugene Singleton, Jack Verhotz J. M. PERRY INSTITUTE: James E. Ed- 
oa a hig .'~ ew pores ane W. Greiling, Carl L. Nelson, 
3 omas QO. Paine Etzel D. Roberts 
CHICAGO: George T. Amir, Mat J. Budiselich, , 
i, Sentient Baraten, ieomend A. KANSAS CITY . Richard V. Collins 
Eurich, Walter J. Podbielniak, Edward W. LOS ANGELES: Henry James Bayliss, Ken- 
Policht, Roger Arnold Severns, Eugene F. neth S. Borsch, Warren L. Clark, Leland 
Tozek, Albert G. Ward, C. W. Welge G. Cole, Joseph Conison, Donald L. Knittle, 
CINCINNATI: William Neal Keadey, Herbert Sumner B. Ladd, F. G. Lyon, John B. 
W. Ward Mandle, Marvin McClay, Luther Monell, 
CLEVELAND: Reginald John Chidley John O. Morris, Stephen V. Polevoy, 
COLUMBUS: Ralph E. Farnham, Jr., Kenneth Kenneth M. Williamson 
el x ol a MILWAUKEE: Joseph E. Fleckenstein 
DEN $ aurice A. Briscoe, Jac eafor te : 
Fink, Loyd Garrett, Raymond C. Longan, ag mg ¢ My PT. "Jackson, 
i H. Price, Ira R. SigMan, Ernest R. Harvey Fred Kolodny, Claude A. Landry, 
; Roger Messier 
DETROIT: Vernon L. Swanson - > , _— 
FAIRFIELD COUNTY: William A. Duerig NEW JERSEY: R. V. Biamonte, William S. 
HOUSTON: William C. Abbey, Robert L. Bierbaum, Frank J. DiGesu, Nathaniel 


John McManus, Alfred Austin Northacker, 
—_ — Monon,’ Fa ered William A. Rosner, Thomas E. Wilkinson 
Moore, Donald Edward Rainey, Charles W. NEW ORLEANS: E. B. Dixey, Jr., Leonard 
Reynolds, E. M. Riddle Voos McCrea 
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NORTHEAST TENNESSEE: James E. Bis 
Jackson H. Woodward De 

NORTHERN CALIFORNIA: John A. 
mody, ENS Gordon E. Harper, Raymon! 
A. Power, R. M. Saini 

OAK RIDGE: Milton A. Meacham Ray 

OGLETHORPE: John Daniel Arnsdorfi, 
mond G. Robertson 

ee a oe ay ’ 

A 3 verett L. Massie 

PHILADELPHIA: L. Jay Kofke, William 4. 
Southwell, E. L. Weiss, Edwin © 


mann 
PITTSBURGH: Joseph E. Boone, Seat 
Distelhorst, David H. Hunter, 
Pommersheim, Harmon P. Shiba, ie 
ST. LOUIS: Jack Y. Kiburz, Carl F. 
Robert J. McLean 
SAN DIEGO: Richard E. Hazelton tle 
TORONTO: Thomas C. Boland, bese’ 
rester, Joseph T. Kazimowicz, Ken 
Lamarche, Andrei Stiege 
WASHINGTON: Andre L. F. Carede ie 
WAYNE COUNTY: Bernard Jel s Westhl 
WICHITA: Paul R. McCarty, V- ¥- 
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) Industry Notes 


Case Praises Crawford Fitting 


crawford Fitting Company of Cleve- 
land recently was the recipient of 
some words of high praise by Case 
Institute officials for their efforts in 
keeping abreast of developments to 
meet demands of the nuclear industry. 

Crawford has joined with seven in- 
dustrial companies planning the Case 
Industrial Nuclear Center. In com- 
menting on their entering the Case 
plan, A. Lennon, president of 
Crawford Fitting says, “We believe it 
js essential for the small company to 
carry out aggressive research and en- 
gineering if it is to share in growth 
potential of the nuclear field.” 





GE Opens Way for Price Reductions 


Everything going up and nothing 
coming down is getting to be the rule, 
arule which is bringing about stagger- 
ing daily increases in our cost of liv- 
ing. It is known that rising prices in 
one industry eventally effects others 
and that this in turn effects the gen- 
eral consumer and the value of the dol- 
lar. There had to be a break some- 
where in this frightening inflationary 
trend, and recently it came in the form 
of an announcement by General Elec- 
tric that major price reductions on its 
complete line of high-frequency tetrode 
transistors are being made. Price cuts 
for these transistors used in radar, TV 
amplifiers and 2-way radio equipment 
range from 42 to 75%. 

The reason for the improvement in 
prices is said to be larger quantity pro- 
duction and a greatly increased usable- 
+ ratio on the manufacturing 
ines, 


Military Concern for Reliability 
Seeps Into Industry Planning 


The growing concern of the military 
for Product reliability to reduce the 
alarming number of aborted missions 
and pilot fatalities is being felt 
throughout the industry. Definately 
linked with this concern is the recent 
announcement by Electronic Communi- 
cations of Teterboro, N. J. that they 
are in the process of organizing a re- 
liability assurance section whose sole 
pa will be product reliability. A 
eainan spokesman reports that G. 
here Carr, formerly of Westing- 
een and for the past 2 years head 
- engineering for ECI will head 
par A section which will employ 
on Scientists and technicians to 
pore on qualification testing, com- 
i and reliability and 

ental testing. 
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meets 


The literal saying “East 
West” is transformed to reality here 
at Aerojet-General Nucleonics in San 
Ramon, Calf., as Kenzo Saito, member 
of the special committee on Atomic 
Energy of the Japanese Diet, watches 
Professor Constantine Kawassiades, 
nuclear expert from the University of 
Salonika and member of the Greek 
AEC, bring Aerojets portable Nuclear 
reactor up to power. Interpreter Isa- 
wa looks on. These foreign guests are 
studying nuclear facilities in the US. 


Japanese Experts To "Size-Up" 
US Instrumentation At ISA Show 


A 13-man study team made up of 
Japanese instrumentation specialists 
will be on hand at the ISA Cleveland 
Show from September 9 through 12. 
The group, sponsored in Japan by the 
Japan Productivity Center, is here 
under the auspicies of the Internation- 
al Cooperation Administration for six 
weeks. During this time they will ob- 
serve the actual status of instrumenta- 
tion practiced in this country in order 
to improve industries in Japan. It is 
only natural that the group will spend 
the longest period in any one place at 
the ISA Show, since the Show is re- 
cognized as the most important in- 
strument event of the year. 


New Joint Anglo-American 
Research & Development Firm 


On his return to England from the 
USA recently, Eric E. Jones, commer- 
cial director of the Solartron Elec- 
tronic Group Ltd., stated definately 
that Rheem-Solartron Ltd. would be 
set up by his company of Surrey, Eng- 
land and the Rheem Manufacturing Co. 
of New York. 

The new company, jointly owned, 
will do research and development work 
on radar simulation projects and other 
electronic devices, including a multi- 
headed electronic reading machine for 
commercial applications. 


Public Catching 
On To Growing Profits 


Most everyone in instrument and 
allied operations talk themselves blue 
in reciting the astounding facts about 
profit potential and growth in their in- 
dustry. It seemed as though the gen- 
eral public had been turning a some- 
times deaf and often dubious ear to 
the statements made by those in the 
know. Well, it looks as though the 
public is finally catching on and catch- 
ing on fast that the stories they hear 
are not old wives’ tales. One very 
good indication of this is_ stocks. 
Moore Products Company tells us that 
100,000 shares of common stock offered 
to the public recently were over-sub- 
scribed upon issuance. This was the 
first public offering by the company, 
since all stock was previously held by 
employees and officers. From word 
filtering into this office, it would seem 
that the public is, when it can, buying 
instrumentation stock and keeping it. 











Even Mr. Walton’s “Com- 
plete Angler” never had it so 
completely automatic as this! 
A couple of Minneapolis-Hon- 
eywells Micro Switch Divi- 
sion inventors hooked up sev- 
eral aids to easier living to 
achieve this fry-while-you-fish 
contraption: striking fish jig- 
gles switch at “A’ that lets 
25 feet of line out; knot in 
line triggers “B” and the mo- 
tor-powered reel brings in Mr. 
Fish, When bobber hits 
switch “C’ the motor stops 
and a net is swung under the 
fish. This actuates switch 
“D’ and spring rod “E” is re- 
leased, flipping the catch into 
fish-basket “F."" Reel good 
idea, eh! 
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PUZZLED? 


No reason to be. It says: At Consolidated Electrodynamics 
we have challenging assignments for creative engineers. 
At Consolidated we have some of the nationally 
recognized leaders in the field working on exceptionally 
interesting and advanced development programs. We are 
seeking engineers whose creative ability will qualify them 
to join our group working in the rapidly expanding 
field of data processing. 
Consolidated has openings for a selected group of engineers 
who have from two to six years of experience in developing 
precision electronic and electro-mechanical devices. 
A good background for these positions would include 
experience in any of the following fields: |) transistorized 
circuit development 2) instrument servomechanisms, 
including motor control or magnetic tape transport design 
3) digital data processing, or 4) telemetering systems. 
We need people who have the ability to design close 
tolerance mechanisms; people who have the ability to do 
dynamic analyses. Can you qualify? 

(answer) Call Joseph T. Johnston 
Administrative Engineer 


Statler Hotel, Euclid & East 12th St. 
Cleveland 


September 9, 10, 11, 12 & 13 
Phone: PRospect 1-6800 


See us at CEC’s Booth at the ISA Show 
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cet 300 North Sierra Madre Villa, Pasadena, California 
OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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Go West, Young Industry 


Figures just released to this 
by Colvin K. Townsend, Preside: 
the West Coast Electronics Ment 
turers Association, show, without” 
doubt, that the young electronics i, 
dustry in the West is growing “i 
rapid rate. At present, West : 
industry has 15% of the Nation’s eles 
tronics firms, 17% of the empl 
and 24% of sales. = 

Expansion of existing facili 
rather than new plant develop 
appears to be setting a 
1957. Electronic firms on 
Francisco area alone expect to ip 
crease 1956 plant facilities by 50% and 
sales 41% by the end of 1957. 

According to a reliable source, 
creased electronic activity in the ng 
tion’s missile, atemic and ag 1 
programs on the Coast is the pum 
reason for the phenomenal growth be 


ing experienced. 
+ 


Founded by two young men in 1861, 
Keuffel and Esser Co., one of th 
world’s leading engineering 
manufacturers, marked its 90th ann) 
versary last month. a 


Milton Roy has purchased Anders 
Lykens Company. Sources tell us thi 
this merger will provide Anders Dt 
vision with the necessary backing # 
realize its growth potential mon 
quickly. At the same time, it broadens 
Milton Roy’s product lines for instr 
mentation and control systems for the 
chemical processing industries. Anders 
manufactures instrument air dryer 
and gas dehydrators. 


Automation in the German indus 
tries continues to grow rapidily and 
steadily. Reports coming to this office 
indicate that lower wage levels, 4 sd 
ing in freight costs and shortage 
dollars in Europe are the main reasols 
for formation of more automated com 
panies in Germany to supply Europea 
users. The newest addition to the Ger 
man companies is Acme Maschinet- 
fabrik near Frankfort established ly 
Acme Manufacturing of Detroit. 4 
staff of German engineers is currently 
being trained in Detroit. 


What do users want in the ide 
pipe connections sealing devices? The 
answer was reported to this office ® 
cently by the Flick-Reedy Corp. whid 
conducted an extensive survey of " 
users in almost every industry. Vi 
tually all those responding 1 
questions put, agreed that the ideal 
pipe-sealing device should: (1) 
with pressure, (2) withstand pressil 
impact, (3) maintain sealing ability 
under vibration, (4) maintain 
ability under repeated suction shocks 
and (5) maintain sealing ability ® 
vacuum. 
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records missile “history” 
at giant new DATA CENTER 








ASCOP M Series Ground Station at General Electric's Data Reduction Center 


GENERAL ELECTRIC’s new multi-million dollar Missile 
Data Processing Center — one of the nation’s largest — 
is now engaged in advanced scientific computation and 
evaluation of missile flight tests. 


This giant Philadelphia center contains the most ad- 
vanced automatic data processing and handling equip- 
ment in use today. A completely integrated operation, 
it greatly facilitates the speed with which vital data 
can be made available for analysis. 


Playing an important role in this strategic operation is 
the ASCOP PW Data Reduction System which includes 
monitoring facilities. An ASCOP Ground Station handles 


ASCOP M SERIES GROUND STATION 
PLAYBACK AND MONITOR GROUP @ DECOMMUTATOR AND TRANSLATOR GROUP 

















oe, os <a i) 

o> Tah system for data processing. Eighty-six Channels may be 
2 Zr. at ea" | = _ reduced in real time from tape records. Utilization of 
ates "| zero and full scale sensitivity reference channels affords 
Ae a “ continuous automatic system calibration, avoiding fre- 
) er - quent manual adjustment and the need for critical 
ee | =< components. All channels may be visually monitored 
' ot —— simultaneously. Easy access to slide mounted chassis 

- — is featured even during operation. 


APPLIED SCIENCE CORP. OF PRINCETON 
New Jersey 
EASTERN AND CENTRAL DISTRICT OFFICES: P. O. Box 44, Princeton, New Jersey 

WEST COAST OFFICE AND PLANT: 15551 Cabrito Road, Van Nuys, California 
SOUTHEASTERN DISTRICT OFFICE: 1 N. Atlantic Ave., Cocoa Beach, Florida 
SOUTHWESTERN DISTRICT OFFICE: Dallas, Texas Sales & Service Office Opening Soon 


General Office and Plant: Princeton, 


This ASCOP PW Ground Station is a complete ‘‘packaged” 
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many channels of low frequency data . . . simultaneously 
reduces eighty-six data channels, held to a system ac- 
curacy well within 1%. This data is originally gathered 
in the missile by ASCOP airborne telemetering units. 


The linearity and reliability of this ASCOP system is o 
major factor in the advanced performance of the entire 
installation. And, significantly, the modular-unit flexi- 
bility of ASCOP equipment made possible delivery of 
the system months in advance of the opening of the 
GE Data Center . . . one more reason why it will pay 
you to investigate ASCOP for your present and pro- 
jected programs. 





“QUICK LOOK” 


ASCOP Monitor Console provides a means of 
rapid simultaneous inspection of all eighty- 
six channels. Can also be supplied with a 
Stripper Panel which makes possible the 
inspection of selective channels as desired. 
The ASCOP Monitor Console saves data re- 
duction time and provides important main- 
tenance advantages. 
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Shades of the old super market. To 
speed missile and aircraft development 
and production, TransSonics, Inc. of 
Burlington, Mass., is now delivering 
from stock a standard line of pressure 
and temperature instruments that will 
meet nearly all present-day technical 
and military requirements. This sell- 
ing off the shelf is an unprecidented 
move in an industry which normally 
produces only on order and to custom 
specifications. 





The Department of Commerce con- 
siders the Trade Development Mission 
as the spearhead of its activities in the 
international field, carrying out at its 
grass roots—directly with the busi- 
nessman—its functions to foster, pro- 
mote and develop U. S. foreign com- 
merce. The ISA, in conjunction with 
these efforts, is sending 30 copies of 
the ISA Journal for use by the Trade 
Mission in various foreign trade ex- 
hibits. 








Inquire at the ISA Employment Service Office, 
the Beckman Booth #1440 or write: 


J. I. Abell 

Systems Division 
323 N. Muller 
Anaheim, California 


Beckman’ 





Ask about challenging growth positions with a leader 
in the instrument field. There are current openings for 
capable men in engineering, manufacturing and tech- 
nical marketing. 


T. B. Williams 

Process Instruments Div. 
P.O. Box 568 

Fullerton, California 


Beckman Instruments, Inc. 


R. E. Cunningham 
Scientific Instruments Div. 
P.O. Box 568 

Fullerton, California 











See this New Recorder at the Auto-Lite Exhibit Booth 514 mn 
Cleveland Instrument Show — Sept. 9-13 


ANEW 
Development from 


INKLESS 
TEMPERATURE 
RECORDER! 








The newest advance in temperature recording . . . Auto-Lite model 
2200 operates completely without ink. It simplifies temperature 








recording for most processing operations. 


@ 2 small mercury batteries in case 


energize transistor oscillator con- 


nected to stylus arm. 


@ Stylus records temperature on 6” 


evenly calibrated sensitized chart. 
@ Battery life approximates 2000 hours. 


e Records operating temperatures for 
24-hour or 7-day cycles. 

e Easily serviced — minimum mainte- 
nance. 


THE ELECTRIC AUTO-LITE COMPANY 
INDUSTRIAL THERMOMETER DIVISION 
TOLEDO 1, OHIO 


NEW YORK e« CHICAGO « SARNIA ONTARIO 


Electric or mechanical chart drive available for either 24-hr. or 7-day rotation. In wall 
mounting, portable and self-contained type cases. Remote reading with capillary tubing. 


Temperature charts in ranges from —40°F to +550°F. Write for further information. 


TEMPERATURE RECORDERS & INDICATOR 
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Hats off to Tenny Engineer; 
the world’s oldest manufacturer t ! 
viromental test equipment, whi: 
celebrating its 25th anniversary yy 
year. 


Mayflower II, now docked in Ne 
York harbor, carried on its long jon 
ney across the Atlantic an instrumen 
of English manufacture destined fy 
Precision Instruments, Ine. of 
N. Y. A Cooke, Troughton ¢ Simns 
theodolite, brought across in a replica 
of a 17th century chest, will be gj 
played in the Troy showrooms. 


Douglas C. Strain, president of Ele. 
tro-Measurements, Inc. of Portland, 
Oregon reports a rapid recovery fry 
the fire July 18th which destroyed jj 
engineering and production facilitig 
of his company. Plans for rebuilding 
on the original plant site have 
been made and reoccupancy will tub 
place within 90 days. 


Fischer Governor Co. has agreed 
acquire Continental Equipment (%, 
Coraopolis, Pa., manufacturer of op 
trol valves, in an exchange of stock 
it was learned recently. Under ths 
agreement Fisher will issue 120 


shares of authorized but unissued 
stock for outstanding Continuentd 
shares. Continental will be then » 


erated as a division of Fisher Gove 
nor Co. 





INSTRUMENT 
ENGINEERS 


Excellent opportunity in division ev 
gineering department. To work on 
design and installation of contr 
systems for chemical processts. 
Imagination and creative ability fully 
utilized in developing controls for 
new and existing processes. Expe 
rience required in process instM 
mentation. 

Salary commensurate with ability. 
Will work in modern new Compaty 
headquarters situated in suburban 
campus-type development. 


Submit resumes to William R. 
Hayes, Manager of Personnel, Inor- 


ganic Division. 


MONSANTO 
CHEMICAL COMPANY 








St. Louis, Missouri 
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WANTED 


———— 


TECHNICAL EDITOR 





Here is a challenging opportun- 
ity for a young engineer with 
enthusiasm for writing and a 
desire to broaden his experience 
in the instrument and automa- 
tion field. Even though your 
past experience has been main- 
ly concerned with engineering 
activities and not primarily 
writing, you may find this op- 
portunity well worth investigat- 
ing. This position provides 
contacts with leading authori- 
ties in the field of instrumenta- 
tion and automatic control. 


A leading technical monthly 
magazine in the instrument and 
automation field wants an engi- 
neer between 25 and 35 years of 
age to assist in selecting and 
writing of editorial material. 
He should have experience in 
the electronic instrument field 
including knowledge of servo 
and control elements. He should 
be able to write for publication 
and have some technical writing 
experience. 


Duties include developing, se- 
lecting, writing and editing of 
feature articles; also evaluating 
and writing material for depart- 
ments such as new products, 
literature, and news items, Op- 
portunities will be available for 
travel on editorial assignments 
and to technical meetings. 


If you feel qualified and are in- 
terested please send complete 
details of your education and 


experience, and salary require- 
ments to 


Box 2063, c/o ISA Journal 


or 
Contact ISA Employment Service 
ISA Instrument-Automation 
Conference & Exhibit 
Public Auditorium 
Cleveland Ohio, Sept. 9-13, 1957 








———— 











What Does ISA 
Membership Offer Me? 


Professional Growth 

ISA is the only national professional and technical Society devoted 
exclusively to the field of instrumentation, automatic contro] and 
automation. 


Technical Information 


ISA publications such as the ISA JOURNAL, annual conference pro- 
ceedings, regional and sectional proceedings offer you the latest 
authoritative information in the field of measurement, testing, data 
handling, computers, automatic control, telemetering and systems 
engineering. 


Education and Training Aids 


ISA films, training guides, and Section sponsored courses provide the 
engineer, technician, and marketing specialist specific assistance to 
better know his job and prepare for new opportunities. 


Practical Know-How 


ISA meetings, clinics, and personal contacts offer you exchange of 
ideas and help in solving your day-to-day problems. Publications give 
you case histories, experiences of authorities, and valuable references 
from horizonal and vertical views—specific instrument types and in- 
dustry applications. 


Standardization Data 


You and your company can contribute to and benefit from ISA Recom- 
mended Practices, which are rapidly becoming the accepted instru- 
ment industry standards for design, performance, application, testing, 
and maintenance of instruments, controls, and systems. 


Personal Contacts 


Local, Regional, and National ISA meetings offer you the opportunity 
to meet and talk with a wide range of people with common interests 
and problems. There’s nothing more valuable than making new 
friends who are in your field of endeavor. 


Job Opportunities 


National and Section ISA Employment Registers provide you with 
free service when you are interested in a new job opportunity. 


Leadership Recognition 


Local Section activities, regional meetings, and National Society ac- 
tivities offer you opportunities to serve in administrative and technical 
capacities for wider recognition in your professional field. 


VISIT ISA BOOTH FOR COMPLETE INFORMATION 


or fill out Readers Service Card on page 231A in this issue 
and mail for complete information on ISA membership. 


Instrument Society of America * 313 Sixth Ave. « Pittsburgh 22, Pa. 
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End 
NEE ROMUEL 
problems 


with the 


NEW 
4 ote) 


FORMAT 
CONTROL 
BUFFER 


... Converts input data 
into compatible format 

for your individual 

Data Processing Equipment. 


a nied 


= 


The basic EECO Format Control Buffer accepts 
digitized data at random rates and produces 
digital magnetic tapes in the computer Format, 
suitable for entry into virtually any computer 
depending on the Format Control Buffer Model. 
It can also be furnished to provide for con- 
version from one computer format to another. 
And it can be modified to handle conversion to 
paper tape, punched cards, or digital plotters. 








Input can be from such sources as: Analog-to-digital Con- 
verters © Time Registers © Punched Card Readers ¢ Electric 
Typewriters @ Punched Paper Tape @ Digital Magnetic Tape 
Source material is presented to the Format Control Buffer 
as parallel input. Control inputs are normally provided by 
the data source. And EECO can incorporate a digital multi- 
plexer in the Format Control Buffer to meet your individual 
requirements for entering data from multiple sources. 


Data Input Rate The EECO Format Control Buffer can be set to pro- 


duce records of any desired length from one to 1024 characters. 
Each complete record is read out of the magnetic core memory 
onto the output magnetic tape at the specified recording density 
Maximum instantaneous input rate approximately 40,000 charac- 
ters per second. : 

Maximum average input rate is limited by average output rate, 
which, in turn, is determined by the digital recorder tape speed 
and by the number of characters per record. 


Output Format Meets all requirements of the computer format, 


including parity, check, inter-record and end-of-file gaps, and 
end-of-file characters or gap. 


Construction EECO Computer-Series plug-ins are used extensively 


These incorporate specially designed, ultra-conservative circuits 
to ensure greatest possible reliability 


Full details on the new EECO Format Control Buffer are contained in 


Bulletin FC-234. Send for your copy t 


oday and learn how you can increase 


the scope of your Data Processing Equipment. 


ELECTRONIC ENGINEERS AND PHYSICISTS 





EECO offers unusual career opportunities in the creative field of 
systems and related electronic projects. Send resume of your qualifi- 
cations to the attention of R. F. Lander 











WW = East Chestnut Avenue « 
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Electronic Engineering Company 


of California 
Santa Ana, California 








Circle 184A on Readers’ Service Card 






Reciprocal Agreement Made 
By Canadian and US Fim 


Word has reached the 
NAL that a reciprocal on 70th 
sales and manufacturing e 
agreement for a wide variety of 
advanced technological Products 
just been concluded by A. y, Roe Cay, 
da Ltd. of Toronto and General Py, 
cision Equipment Corp. of New Y, 

Both are holding Companies {p 
groups of operating firms, Prinej 
concerned in the agreement is 
dian Applied Research Ltd., that coy. 


| try’s leader in the field of electro- ne 


chanical systems and Products, Lin} 
Aviation, Kearfoot Co., Askania 
lator and General Precision Labor. 


| tory, firms which are part of the GPE 








group, will be participating heavily jy 
this agreement. Askania wil] be cop. 
cerned with military and special 
trols. 

It is believed in many Circles the 
this type of agreement, in eneral, ang 
this agreement, in particular, cannot 
help but be advantageous to both om. 
panies participating. 


Mobile Unit Swings Across Country 


On-the-spot operating demonstration 
of dozens of Fischer & Porter producy 
will be seen by unestimated number 
of customer groups, technical school 
universities, and engineering societis 
as the company’s mobile unit hits th 
highways for a nation-wide trek. 

The tour is not expected to be cm 
pleted until June 1958 when the mi 
will make its way from the West Cout 
eastward along a Southern route bed 
to Hatboro, Pa. While not a new ids 
mobile units do present an interesting 
and practical method of bringing ne 
industrial ideas to the consumer. 


New Breadboarding Technique 
Saves Time and Tale! 
A new breadboarding technique 


based on an entirely new concept 
making solderless electrical cont 


| tions, promises to greatly simplify the 
| mechanics of electronic circuit deve! 
| opment and save time and talent 


the bargain. 
The new assembly technique & 


| small cells or pockets of conduetift 
| material. Component leads or endsé 


jumper wires are electrically 


| nected by simply inserting them into 


the conductive cells. The result is! 
contact of extremely low resistané. 
Individual components may be 





placed or reassembled without dame 


ing leads or loosening contracts. a 


| Dee Products of Laguna Beach has # 


a cireull 


plied this new technique to 
tive cell 


board made up of 130 conduc 


to reduce errors in the translatio 
schematic diagrams into bread 
circuits. 
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For more information write us at 880 Main Avenue. Norwalk. Conn. 
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Top: Model 184 fractogram in one mode of chart presentation shows 
analysis of components from typical refinery stream 
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° 
‘ Bottom: Percent concentration of four preselected components from 
fractogram above is directly shown on bar chart. 
% Left: Timing dial of programmer is designed for 
. * 4 of fast set-up and calibration, also to indicate peaks. 
j Os 


A New Instrument for 


AUTOMATIC PLANT STREAM ANALYSIS 
BY GAS CHROMATOGRAPHY 


After more than a year of field tests with ten leading oil and chemical companies, a new 
process vapor fractometer is now commercially available for multi-component analysis 
and monitoring of process streams. 

The Model 184 is simple, versatile and reliable. Long term accuracy under plant 
conditions was a prime design consideration. Reproducibility is unequaled. Every safety 
feature has been incorporated. 

Thanks to its in-plant evaluation by top instrumentation and process control engi- 
neers, the new P-E Model 184 can be put on stream with confidence—next year’s 
afterthoughts are already built in. 





Model 184 consists of analyzer unit 
in explosion-proof housing, panel 
mounted programming and record- 
ing units. Instrument monitors up 
to four components directly on bar 


INSTRUMENT DiviSton chart. 


Perkin-Elmer 


NORWALK, CONNECTICUT 


Corporation. 
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DATA-HANDLING EQUIPMENT 


FOR é | ne et 
DATA = 
PROCESSING ; et, 
COMPONENTS 

AND SYSTEMS f— 














Record- 
Playback 
Head 
Assemblies 


SPECIFY ill 
POTTER om 


Potter instruments and systems 
are unexcelled in reliability, 
accuracy and flexibility. Preset Interval and Delay Generators 
The equipment shown is typical HIGH SPEED ACCESS REGISTERS 
of many more available as 
individual components or in 
integrated systems to meet 
specific requirements. 





nanan 


Ten-Bit Parallel 
Output (Serial input) Using Magnistors 





Write for brochure descrihing 
these and other Potter units, 
including special products. 
For detailed technical 
specifications on any of the 
Potter Products listed above, Ten-Bit Serial Output 
contact your Potter Representative (Parallel input) Using Magnistors 
or the factory. 





Six-Bit Digital 
Comparator Using Magnistors 


POTTER INSTRUMENT COMPANY, INC. 


115 Cutter Mill Rood Great Neck, lL |.N Y 


e 


Circle 186A on Readers’ Service Card 


198A 








Order of the Day 
Is More Orders 


Specialized industry, such as 
involved in instrumentation and ayy, 
mation, are being called on More ay 
more often to develop and D 
specific products for specific ithe 
How well our industry is », 
these requests is shown ip the jy 
creasing number of contracts jy 
awarded both by government ai 
private industry. 

This month the ISA JOURNAL jy 
been swamped with reports of 
and larger contracts. One of the 
est was awarded to Philco’s Goren, 
ment and Industrial Division for » 
proximately $10 million to build radiy 
relay units for the Army Signa} Sup 
ply Agency. These FM Multi-bang 
units, used as connecting statig, 
where laying cable is not practical, yy 
have built-in test facilities, to wan 
operators of equipment breakdoy: 
operational controls; alarms and gi: 
ty switches for optimum eéfficieng 
Contracts for 50,000 to a possi, 
62,000 transistorized systems iy 
spare parts have gone to Univerg 
Transistor Products Corp. by the Ga 
eral Services Administration. } 
cluded in this contract are radiologic 
survey meters and dosimeter chargen 
These contracts are the largest 
awarded by the government for tra 
sistorized products and brings th 
amount of contracts awarded to Tn 
versal to more than $1 million. BY 
Gordon, president of Epsco Inc. ¢ 
Boston, reports a major contract ir 
data processing equipment from G2 
Missile and Ordnance Systems Det 
Consolidated Electrodynamics ¥il) 
build 6 recording oscillograph system 
for Martin Company to be used i 
guided missile instrumentation. On 
of the aluminum industry’s first de 
tronic data-processing systems to mm» 
itor processes and efficiency will ® 
built by Beckman Instructs, Inc. fw 
the Aluminum Company of Canals 
Orders totaling $886,000 from bl 
GSA and the US Navy have been 
ceived by Victoreen Instrument 00. tt 
civil defense and direct-reading pers 
nel dosimeters. Minneapolis-Honp 
well will begin delivery of automalé 
industrial equipment and valves fort 
huge Brazilian refinery. Convair's # 
tronautics Division has awarded ast 
stantial contract to Ling Electroniad 
Los Angeles for their electronical 
driven random-motion vibration 9 
tem to test extreme vibration in a 
sile and jet flight. The unvaryié 
high quality of these products 8? 
tribute to the industry. 


Word has reached us that Nordet 
Ketay Corp. has just concluded 
licensing agreement with 
Anonyme Precilec of Paris, for 


sale and manufacture of Norden-Keti! 
synchro and _ servo mechanisms 
France. Precilec is Frances 


producer of the type of precision 
ponents and electronic equipmen 
ing licensed. 
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Ideal for fitter and buffeting studies 


ow get higher sensitivities 
and higher frequencies 


combined in CEC’s High- 





Performance Galvanometers 


Now you can get more accurate, more complete data with greater 
economy. CEC’s High-Performance Series extend the range of 
galvanometers...cover a flat-frequency-response range of 0 to 5,000 
cycles, with sensitivities as high as 1.6 uwa/in. Higher sensitivity with 
extended frequency response permits direct recording up to 200 cps 
without amplifiers. Space and weight savings can be invested in 
additional data equipment. Each type is designed to meet one of 
the commonly used strain-gage-bridge resistances of 120, 180, or 
350 ohms; the complete series is physically interchangeable with 
standard 7-300 Galvanometers. For complete data, contact your 
nearby CEC field office, or write for Bulletin CEC 1528-X12. 


CEC’S 14 High-Performance Galvanometers offer higher 
sensitivities and higher frequencies than ever before 
available in single instruments. 





IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


OFFICES 
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An Anders compressed air 
dryer fully automatic differ- 
ential pressure explosion- 


proof type with steam regen- { H 
eration and external heater 
and cooler, with an oil ad- 


sorbing prefilter. Anders, a f + 
new division of Milton Roy 
Company, has had over 20 
years of experience in build- f 4 
ing quality instrument air 
dryers and gas dehydrators. 





Keep your pneumatic controls operating efficiently 


..- WITH ANDERS AIR DRYERS 


You can be sure that your pneumatic control instru- 
ments will operate at highest efficiency when your air 
supply is clean and dry. Proper conditioning of your air 
supply is assured by Anders Instrument Air Dryers. . . 
continuous units in which the adsorption, reactivation 
and cooling cycles are entirely automatic, requiring no 
attention. Semi-automatic and manually regenerated 
models are also available. 


These automatic dryers are: 


e built with open, weatherproof or explosion-proof features 
e fully shielded for maximum personnel safety « available 
in 24 standard sizes for quick delivery « designed for 3 hour 
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regeneration cycles and up e« supplied for steam or electri 
activation e welded construction according to ASME and 
ASA Codes 

Anders air dryers range in size from a 5 SCFM toa 
11,500 SCFM unit. Specially engineered dehydratom 
for various gases and liquid hydrocarbons are ai 
available . . . in sizes to 100,000 SCFM, at pressutt 
up to 6,000 psi. 

For additional information, write for Bulletin 8!- 
“Anders Instrument Air Dryers.” 

Anders Division, Mitton Roy Company, 1300 Bat 
Mermaid Lane, Philadelphia 18, Pa. 





Engineering representatives in the United States, Canada, 
Mexico, Europe, Asia, South America, Africa and Australia 
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OODWARLL 


PG-PL GOVERNOR 





with New Precision Pneumatic 
or Electric Speed Setting 


a 












































This new Woodward PG-PL Governor for engines or turbines 
offers an ultra-precise automatic speed setting which responds to 
minute control-air pressure changes. It is also available for use 
with electronic controllers. The Woodward PG-PL Governor is 
adaptable to any engine or turbine and is standard on most makes. 


TYPICAL INSTALLATIONS 


Liquid or gas pipeline pumping station control. 

Catalytic cracking plants for control of charge-pumps, air 
and gas compressors. 

Maintenance of constant water level by control of boiler 
feed-water pump speed. 

Forced and induced draft fans for boilers. 

Blast Furnace blower control. 


Process temperature control by varying speed of refrigera- 
tion compressor. 


Process temperature control by varying speed of cooling 
water pump. 

Pressure, Flow or Liquid Level Control in various plants. 
Remote Manual Pneumatic Speed Setting to control one or 


more prime movers simultaneously as in marine propulsion, 
Sugar mills, etc. 


Remote Manual Speed Setting where electric means are 
prohibited. 





Fort Collins, Colorado 
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CHARACTERISTICS 


Accuracy of air speed-setting .. . .03% 
or better (responds to .001 p. s. i. change in 
control-air pressure in the usual 3 to 15 p. s. i. 
range). 


Speed-Setting Pressure Ranges... 3 - 15; 
3-9; 9-12; 5-25; or any reasonable range 
up to 80 p. s. i. 


Adjustment . . . Speed vs. Pressure is set at 
factory with precision electronic equipment. 
Easily re-set in the field if desired. 


Direction of Operation . . . Either high or 
low speed at maximum air pressure. Easily 
reversed in the field. 


Speed Governor . . . standard, widely used 
and proven PG Governor. 


WRITE FOR DETAILS — SEND COMPLETE DATA OF APPLICATION 


WOODWARD GOVERNOR COMPANY 


ROCKFORD, 


ILLINOIS 
Schiphol, The Netherlands 


WORLD'S OLDEST AND LARGEST MANUFACTURER OF HYDRAULIC GOVERNORS EXCLUSIVELY 
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: | Oil Free 
MODEL E-2 _ Instrument Bearing, 


Baan ae 5 Der en e J At subzero temperatures, the oil ‘ 
conveutional small instrument Dear. 
ings congeals, and seriously interfer 


CO PARISON BRIDGE with the instrument Performang 
Mw Toward eliminating this difficulty, 


National Bureau of Standards has) 
vestigated several varieties of Mate 
rials for possible use as oil-free hyp 
ings in instruments and clocks Used 
aboard aircraft. This study found 
several materials promising better per: 
formance through most of the tempen 
ture ranges in which aircraft ingtry 
ments must operate. The investig. 
tion was made by NBS'’s H. S. Whit. 
under sponsorship of the Navy Burey 
of Aeronautics. 


The National Bureau of Standards 
study concentrated on materials fg 
oil-free bearings in time pieces, & 
cause they are typical of the many ip inf 
struments used. Of particular concer, wat 
were the temperature ranges from instr 
—60° to + 75°C. The study consisted 
of measurement of the friction aj prob 
wear characteristics of the material, dela’ 
and trial of the more promising mate ' 
rials in actual time pieces. an | 











Over 81 different compositions of infra 
bearing materials were studied; pla 
ties, such as polytetrafluoroethylen, | of hi 
(PTFE), and polytrifluorochloroethy- 
lene (PTFCE), and nylon; plastis 
with fillers — molybdenum powder, 
molybdenum disulphide, graphite, and 


cons! 
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aes ca glass; impregnated bronzes, impreg 

Mest oe nated carbons, diamond and sapphire. | Infre 
We ese taste Skill 
4: st os Results 
ae fat Wear-test data and experience with their 
ifn 4 ae PTFE, indicated this material is mt to us 
es Cte suitable for general use as a clock Ps 
Bs FOR FAST ACCURATE MATCHING OF Pa ioe bearing material. Its increase in frie solve 
: : Peer 
84-54% aR ae usefulness. e g 

PES RESISTORS | ohm to 5 megohms Sie PTFCE at ordinary temperate are | 
isa Line the rates of wear obtained, do ; 
: CAPACITORS 500 mmfd to 2000 mfd et | recommend its use secant | ae 
x ; bearing material. However, PTF 


PO SF nase 


with a 10- to 60-percent filler of PTFE 
is one of the most promising oiltt 
| bearing materials developed during ti The 
study. | 


INDUCTORS 3 millihenrys to 10,000 henrys 


Rae ® Five Meter Ranges: 1%, 2.5%, 5%, 10% and 
25% difference readings at full scale 





cord 


bp ea © Accurate within 0.1% on 1% scale Another promising material is PI Bei 
nee . : containing molybdenum metal pow com 
et © Component differences of 1 part in as a filler. This composition has gm oul 


frictional characteristics and exe? 


10,000 can be detected 
tionally-good wear resistance unit of in 


18 














ets © Foot operated switch available % certain conditions. ae 
a in la 
Bs . ® 





See: Small oil-free bearings, bY as mati 
White, Journal of Research, NBS 5, TM. 
185 (1956) RP 2709. 


See: Frictional behavior of poly: 


| ethylene, polytetrafluoroethylene, 
halogenated derivatives, by 


| Further Information Infra 


SOUTHWESTERN INDUSTRIAL 
ELECTRONICS COMPANY 


P. 0. BOX 13058 2831 POST OAK ROAD 
HOUSTON 19, TEXAS 
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PERKIN-ELMER PRESENTS 


A New Concept in Infrared Analysis 


The development by Perkin-Elmer of the new Infracord* Spectrophotometer means 
more than just low-cost, simplified infrared analysis at the bench chemist level — 
When teamed up with P-E’s well-known Model 21, the Infracord Spectropho- 
tometer opens up a whole new concept in analytical programming. Here’s how: 


infracord-Model 21 Team Speeds Up Results— With Infracord 
instruments available to the bench chemist, routine analytical 
problems are solved right on the spot, with no time-consuming 
delays for full scale analysis at the central analytical lab. Using 
an Infracord Spectrophotometer, a chemist with no formal 
infrared training can make intermediate checks on the progress 
of his work and confirm his results at its completion—all at a 


considerable saving in time. 


Infracord-Model 21 Team Makes Better Use of Technical 
Skills—Freed from the routine analyses that make up 70% of 
their work, spectroscopists at the central analytical lab are able 
to use the unmatched scope and sensitivity of the Model 21 to 
solve more complex analytical problems. By upgrading the level 
of the central lab’s work, the skills of trained infrared specialists 


are now fully utilized and research goals are more quickly 


realized. 


The speed, simplicity and analytical versatility of the Infra- 
cord and Model 21 Spectrophotometers also make them an ideal 
combination for raw materials checks, process development and 
quality control. Perkin-Elmer, the world’s leading manufacturer 
of infrared instruments, can help you effect important savings 
in laboratory time and process efficiency through the use of an 
Infracord-Model 21 instrumentation program. For further infor- 


mation write us at 850 Main Avenue, Norwalk, Conn. 
*T.M. Perkin-Elmer Corporation 


INSTRUMENT 





Model 137 Infracord Spectrophotometer —a low cost instrument 
with an efficient double beam optical null system which provides 
the speed, energy, short path length and resolution necessary for 
good qualitative and quantitative analysis. Rugged and compact, 
the Infracord gives the chemist a fast answer and permanent 
record of his work—right at the bench. 





Model 21 — the standard instrument for infrared analysis; a dou- 
ble beam recording spectrophotometer offering complete flexi- 
bility in resolution, spectral presentation and recording speeds, 
and a complete range of accessories, including scale expansion 
for trace analysis. Calibrated wavelength with standard optics 
covers both the near infrared and the fundamental regions of the 
spectrum. The Model 21 is used in more industrial and academic 
laboratories than any other infrared instrument. 


DIVISION 


Perkin-Elmer (xc. 


NORWALK, 


September 1957 


Circle 191A on Readers’ Service Card 


CONNECTICUT 


203A 












Prepare 
for the 
Atomic Navy 


Those instrument many F 
who make equipment for marine gp 
should plan right now for the 
ments of the atomic-powered ships g 
the near future. First the U. §, Ne 


GHPHEND product development — s'.r.tss: cin" = 


a : The unexpected success of the fing 














atomic powered submarine “Nautilg’ 
has stepped up the Navy’s plans fora 
all-atomic fleet by many years. Nani 
lus completed 69,000 miles of high 
speed cruising, much of it under water, 
without refueling and with surprising. 
ly little maintenance, considering jt 
was the first atom-powered sub eve 
built, and powered by the first portable 
nuclear, power reactor. We under 
stand performance of the Sea Wolf 
second atomic sub—is even better. 









































New Strategy 


The result of these unlooked for sue 
cesses in its two subs, which the Navy 
considered completely experimental, 
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attitudes and thinking. In reality 


AMPHENOL engineering has designed a new series of new strategic concept has been created 
rack & panel connectors with more special features than —that of a fleet virtually free of de 
we have room to describe! Here’s a brief checklist, but pendence on bases, and able to opera 

: y : continuously at full speed for months’ 
we hope you will write for the catalog sheet! on end. With their conta 


Environmentally Sealed rack & panel connectors speed and enormous range, these ships 
will form a much more formidable 


designed for potting. 
ws wha trai | striking force and will be a much more 


Two Insert arrangements: 57 electrical contacts illusive target. 
and 2 coaxial connectors; 75 electrical contacts 
and 3 coaxial connectors. 


No air voids throughout body | Crash Program 


Resilient face seal, chemically bonded to insert. As a result, the Navy has now gives 
Female connector spring-loaded; constant- pressure on face seal; ra —— i Plane toe 
allows for variations in rack and panel designs. eet. Starting w 
P ° uled for completion in 1957) plans call 
Hooded female contacts—prevent test probe damage. for carriers, cruisers, and destroyer 
j vav for atomit 
Temperature Range :—65°C. to +150°C. (with use of new | In fact, Navy demands — 
high temperature potting compounds) | power plants and associated 
| ments may saturate the relatively 2% 
Low Insertion Force—2 ounces min. to 6 ounces max. per contact. | small nuclear production ae 
f nec ial nuclear 
Materials: diallyl phthalate bodies; cadmium-plated aluminum ie Ta 


shells with gold iridescent iridite finish; male contacts SAE 72 
bronze; female contacts bronze, alloy B, ASTM-B140. Plating on Instrument makers eager to tap this 
both contacts is rhodium over silver. | exploding market had better get into 
it now in its early, develop 
stages. Don’t try waiting for desist 
| products, and prices to mature 
stabilize. Requirements of nuclei 
plants are too special and vigorous; 
you don’t learn as the field evolvé | 
you'll probably find your firm 
classed by small, new, specialty om 
panies with wide experience, 
lished reputations, and solid co 






Weer at — o ; : 4 : : : 
Sr hee DRC ee ee CT eT 7m | he “ae, has been to completely revise top-brass — 
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| with Navy and industrial 2 
| equipment people. 






AMPHENOL Industrial Distributors carry stocks of standard . 
AMPHENOL components in order to provide immediate service on your rush 
requirements. 
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in recorders and recording 
controllers ...Wheelco gives you 


the “‘‘extras’’ that really count 
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Automatic Reset for Recording 
Controllers —ovailable with Series 
8000 instruments for demanding 
processes where small capacitance re- 
quires wide proportional settings and 
where offset cannot be tolerated. 
Tamperproof cover protects all adjust- 
ments, leaves necessary controls avail- 
able to operator. 


Series 8000 Recorders and Recording Controllers — ovailable in a wide range of 
models, these self-contained null-balancing electronic instruments feature convenient swingout 
design for easy chart and instrument maintenance. Multi-point recorders keep permanent records 
of up to 16 points on a single chart — feature up to six limit switches for high and/or low signal 


indications . . . single- or multi-color printing . . . 3 to 24 in. per hr recording speeds. 


See them in Booth 1195 at the ISA Shew 


Prove in your own plant that more accurate controlling and recording 
makes a big difference in precision processes. Wheelco Instruments not 
only provide outstanding operating characteristics but feature easier 
adjustment, inspection, and maintenance. Get the complete story by 
calling your nearby Wheelco field engineer or writing today for Bulletin 
F-7955. Wheelco gives you faster deliveries, too! 


BARBER-COLMAN COMPANY 


Dept. U, 1542 Rock Street, Rockford, Illinois, U.S.A. 
BARBER-COLMAN of CANADA, Ltd., Dept. O, Toronto and Montreal, Canada 
Industrial Instruments « Automatic Controls ° Air Distribution Products °* Aircraft Controls * Electrical Components 
Small Motors * Overdocrs ond Operators * Molded Products * Metal Cutting Tools * Machine Tools * Textile Machinery 
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SEEING IS BELIEVING 


The Hagan exhibit at the Instrument Show in Cleve- A second system will demonstrate the accungy 
land will demonstrate the accuracy and versatility of and repeatability of the Model A-2 Pressure Tran 
Hagan equipment visibly and conclusively. In each ducer by comparing its output as shown on a digit 


Gg 
a «| 
a3 


system shown, the accuracy of the recording and inte- voltmeter with a mercury manometer. 
grating meters and their companion equipment will Included in the exhibit will be several a 
be visibly checked. In one, a meter will record and units. The systems to be shown at the e u 
integrate the impressed signal and transmit the sig- suitable for the recording of all basic variables, wit 

nal electrically to a receiver-recorder-integrator, so the output available as either a pneumatic or electit | 

that the total of one may be compared with the total signal, for remote recording, for control use, o& ft TVF 
shown on the other. use in data read-out systems. 


Be sure to visit this unusual exhibit. We will be looking for you at Booth 1202. 
HAGAN sentcistihe | 
CONTROLS, INC. — 

HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 

DIVISIONS: CALGON COMPANY’ HALL LABORATORIES 
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HAGAN RING BALANCE METER 


TYPE FRB 
DIFFERENTIAL 


September 1957 


For flow or differential record- 
ing, indicating and integrating. 
Available in a series of assem- 
blies for full scale differentials 
from 0.2” WC at 5 psig to 560” 
WC at 6,000 psig. Any ring is 
readily adjustable over a 7-to-1l 
range, and the dead weight 
method allows easy check of 
calibration without removing 
meter from line. Accurate and 
dependable, Ring Balance fea- 
tures automatic compensation 
for such variables as fluid den- 
sity, pressure and temperature. 


TRANSMITTER 


The Hagan Type FRB Differen- 
tial Transmitter uses the Ring 
Balance meter construction to 
produce directly a pneumatic 
signal linear with the pressure 
differential imposed on the 
measuring element. Standard 
output signal pressure ranges 
are 3-15 psig, 0-30 psig and 0-60 
psig. Ring assemblies are avail- 
able for measuring full scale 
differentials over a continuous 
range of 1” WC at 10 psig to 
420” WC at 3000 psig. 


HAGAN POWRAMP MODEL A-2 


PRESSURE TRANSDUCER 


The Model A-2 Transducer is a 
fast feed-back, force-balance 
pressure pick-up with very low 
drift characteristics. Accuracy 
is 0.1% of full range, response 
is flat to 40 cps and sensitivity 
is .01% of full range. 


Producing a dc output signal di- 
rectly proportional to the input 
pressure, the Model A-2 Trans- 
ducer is available in full scale 
ranges of absolute or differen- 
tial pressure, from 6 to 240 psi, 
and in static pressure ranges 
from 6 to 2000 psig. 


SERIES 400 DIFFERENTIAL GAUGES 
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Based on the same stable, effi- 
cient Ring Balance principle as 
the standard Hagan Ring Bal- 
ance Flow Meters, series 400 in- 
struments are available for a 
wide range of differential or 
static pressure measurements. 
Models are either indicating or 
recording, and have 10 in. dials 
or 10 in. charts. 


Bulletins containing complete 
information and specifications 
on the above equipment avail- 
able on request. 








208A 


oi Sie 


__ 


; 


* 


neni: 


RE SF RR I ™ a ; 





’ 


7“ wi. 


ee 








Plan your future 
with Panellit 


Experienced in the field of Instrument Control Systems? 
Advancement slow in your present position? 
It’s time you knew about us! 


Panellit is the leading manufacturer of pneumatic and electrical control 
centers, and data processing equipment. Our services span the research, 
consulting, systems engineering, manufacturing, installation, and maip. 
tenance functions. 


Expanded operations require qualified engineers with exrerience in sys 
tems maintenance, installation, and start-up, or servicing of instrument em. 


trol systems. We need men with such training in the following fields: 


@ Instrumentation for 
Chemical and Refining Processes 


@ Instrumentation for 
Power Generating Stations 


@ Systems Evaluation 
@ Computer Application and Programming 
@ Field Construction — Instrumentation 


We also have openings for Supervisory 
Personnel and Technicians in Field Maintenance. 


Panellit is a progressive engineering organization and the success of ou 
endeavors has meant growth in both the size and range of our activities 
We are looking for additional professional and technical people with the 
creativeness, perseverance, and the practical know-how that transforms 








ideas into realities. In short, at Panellit you will find the opportunities for 
the success you are seeking. 


We offer excellent salaries, recognition of individual achievements, sib 
urban Chicago location, and many employee benefits. For confidential 
interview forward complete resume to Mr. W. A. Wecker, Personnel Dire 
tor. 


Interviewing at the ISA Show September 9-13. Visit Panellit's Booth #901. 








PANELLIT, INC. 


Graphic Panels Panalarm Instrument 7427 N. Hamlin Ave., Stetie 
Control Centers Annunciators Services Division Pancllit of Canada Ltd., Toronte 
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Philadelphia 4, Pa. 


- 
Cleveland 15, Ohio 135 South 36th Street 


1720 Euclid Avenue 


| CAMBRIDGE INSTRUMENT CO., INC. 


3811 Grand Central Terminal, New York, N. Y. 


Oak Park 
6605 West North Avenue 


Manufacturers of Electrical and Mechanical Instruments of Precision 


WW Detroit 2, Mich. 
7410 Woodward Avenue 


Silver Spring, Md 
933 Gist Avenue 











CAMBRIDGE pH EQUIPMENT 


RESEARCH : 


MODEL 
INDUSTRIAL 
MODEL 





LABORATORY 
MODEL 


PORTABLE pH METERS 


Cambridge pH Meters operate from any convenient 110- 
volt AC outlet, eliminating battery nuisance. Can be left 
turned on continuously, thus ending “warm-up” delays. 

Industrial Model is a direct-reading pH Meter for all 
around plant and laboratory use. So simple even unskilled 
production workers can make accurate pH determinations 
with it. Accuracy 0.1 pH, range 0 to 14 pH. : ; 

Laboratory and Research Models use an Electron-Ray 
Null Indicator which provides sensitivity with complete im 
munity from damage through mismanipulation. Electrodes 
are sealed and completely shielded. Electrode of Laboratory 
Model can be used in beaker as small as 10 cc. or as large as 
250 cc. Research Model can measure pH of samples as small 
as 0.4 ce. es 

Laboratory Model: Accuracy .05 pH, sensitivity .01 pH, 
readings reproducible to .02 pH. Range 0 to 14 pH; 0 to 
1000 mv. Ze 

Research Model: Accuracy .02 pH, sensitivity .005 pH. 
Readings reproducible to .01 pH. Range 0 to 14 pH; 0 to 
1200 mv. 


pH RECORDERS AND INDICATOR-CONTROLLERS 


Cambridge Single- or Multi-Point Elec- 
tronic pH Recorders (at right) incorporate 
developments that make possible high accu- 
racy, stability and trouble-free performance. 
Cambridge pH Indicator-Controllers (he- 
low) are used in chemical processes, waste 
disposal operations, etc., where an inexpen- 
sive means of measuring and controlling pH 
is a factor. Universal Type Electrode As- 
semblies are provided for either immersion 
or flow applications. These assemblies can 
be mounted at sampling points at any dis- 
tance from the instrument. 

Sinle-Point 
pH Recorder 


(Strip chart assem- 
blies also available) 


> 


PH Indicator- 
Controller 


<< 





CAMBRIDGE MOISTURE INDICATORS 


Used in industries processing paper, textiles and other hy 
Sroscopic materials. In the surface model a reading of the 
moisture is obtained merely by placing the instrument on the 
material under test. The printer’s model is provided with a 
blade 18 long containing the sensitive element for insertion 
im stacked or bulk materials. 


CAMBRIDGE GAS ANALYZERS 
RECORDING ANALYZERS—Single. and Multi-Point 


Cambridge Gas Analyzers continuously 
analyze and simultaneously record on one 
chart from one to six constituents of a gas. 
They may be used for most simple and 
imany complex mixtures of gases. Depend- 
able and laborsaving these Analyzers make 
possible increased efficiency and savings in 
the operation of steam generating plants, 
cement kilns, blast furnaces; in the produc- 
tion of inert gases; in metallurgy, in petro- 
leum refining and other chemical processes. 

Employing the thermal conductivity prin- 
ciple, no chemicals, fragile glassware, or 
moving parts are used in analysis units 
Completely automatic; only minimum at- 
tention is needed. Accurate and sensitive, 
ruggedly built to stand up under plant 
conditions. Operate from electric supply 
line. Multi-Point Analyzers can be con- 
nected to different sampling points and 
used with one recorder which is located 
Ww herever desired. 

COMBINATION GAS ANALYZERS: 
A 5-Point Gas Analyzer provides simul 
taneous analysis and continuous graphic 
record of the COs, He, CO, CHa, and O.z in 
a sample of combustion products, or of five 
constituents of other gases. Other models 
are available in standard units including a 
3-Point Gas Analyzer (see illustration at 
oda tiene left) for CO:, Hs, and CO; 2-Point Ana- 

Gun Anaiene lyzer for Dissolved Ov and Dissolved H.z, 

(COs, He, CO) or for O. and COs, etc. 

SINGLE-POINT ANALYZERS: Dis- 
solved O. Recorder furnishes continuous check on oxygen in 
boiler feed water and in the aeration and final tanks of sew- 
age treatment plants. 

Dissolved H. Recorder continuously determines and re- 
cords hydrogen concentration in steam 
condensate. 

O. Recorder measures and records the 
amount of oxygen in flue gases, etc., etc. 

Descriptive literature on any Cambridge 
Gas Analyzer will be mailed on request. 
We invite your inquiry on any special gas 
analysis problem you may have; send de- 
tails for our recommendation. 


PORTABLE INDICATING ANALYZERS 

For fast and accurate testing, Cambridge 
Portable Gas Analyzers are available for a 
number of gases such as COs, He, He, A, CO2 Analyzer 
automotive exhaust gas. Write for litera- Bn Phe 
ture, and please send details of your appli- . 
cation. 

CAMBRIDGE SURFACE PYROMETERS 

Light-weight, portable instruments—accurate 
but rugged—for plant and laboratory use. Roll 
Model for measuring temperature of still or mov- 
ing rolls; Mold Model for mold cavities and flat 
surfaces; Needle Model for materials in a plastic 
or semi-plastic state; Extension Model for sur- 
faces in hard-to-reach locations. Four combina 
tion models also available in which two or three 
instantly interchangeable thermocouple attach- 
ments are used with a single indicator. Stand- 
ard ranges: 50° to 250° F., 50° to 400° F., 50° to 
600° F., 50° to 900° F., 0° to 200° C., 0° to 300° 
a ge in Send for Bulletin 194-SA. 

HYDRAZINE RECORDER, for continuous measure- 
ment and control of NeH, in boiler feedwater and other 
aqueous solutions. Ranges: 0-200 and 0-160 ppb of N-H, 

CAMBRIDGE ALSO MAKES Exhaust Gas Testers, 
Aero Mixture Indicators, Fluxmeters, Vibrographs, Volta- 
mographs, Fabric Permeameters, Instruments for Measur- 
ing Radioactive Emission, and other instruments of precision 
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VISIT US AT BOOTHS 807-809 AT THE SHOW 
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MERCOID 


MERCURY SWITCH EQUIPPED 


PRESSURE CONTROLS 








Low Operating Pressure—High 
Over-Range Protection 


@ EXAMPLE APPLICATIONS 


1. Provide low suction protection on 
pumps where suction pressure may 
go to very high line pressures (up to 
2,500 psi.) 


2. As an interlock to prevent a door to 
a pressure chamber from being opened 
until the pressure has dropped to atmos- 
pheric pressure (1” H2°) with over-range 
protection to 600 psi. 


@ TWO SERIES AVAILABLE 





Series DA-900: Bourdon tube operated. 
Over-range protection to 2,500 psi. 
Operating ranges 0-60 psi; 0-100 psi; 
0-150 psi; 0-300 psi. 





Series CP: Diaphragm operated. Over- 
range protection to 600 psi. Operating 
ranges 1”-60” pressure or 1”-60” 
vacuum. 


Both types available in various style cases- 


SEND IN YOUR CONTROL PROBLEM 
OR WRITE FOR BULLETINS CA-21 & CA-I1P 


THE MERCOID CORPORATION 


4211Belmont Ave., Chicago41, Ill. 
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| 5 The Spacistor 
| 


electronic instrumentation. 


SPACISTOR 


New Solid-State Device 


Raytheon Manufacturing Company of Waltham, Massachy 
has just revealed invention of their “spacistor”—a brilliant scienti 
breakthrough, using a wholly new principle, with vast potentig)j 
The spacistor’s chief features: 1. Wil 
amplify up to 10,000 Mc—50 times higher than transistors; 2. yy 
operate at up to 500°C—twice the heat than for transistors, 


HOW THEY WORK 








A voltage is applied between base and 
collector in a direction to produce a 
high electric field and almost no cur- 


rent. A voltage, applied to the injec- 
tor, causes electrons to enter the 
region of high field. The electrons 


flow rapidly to the collector contact. 
This current (flow of electrons) is 
modulated by a signal applied to the 
modulator as shown. Since the modu- 
lator uses only a’small current to 
cause the current between injector and 
collector to fluctuate, amplification re- 
sults. 


TRANSISTOR 


INJECTOR > 


BASE » 





COLLECTOR# 4 


eee eae 





In a typical transistor, a negative volt- 
age is applied between the emitter and 
the positive collector. The small fluc- 
tuating signal to be amplified is ap- 
plied between emitter and base as 
shown (under base). This causes the 
negative emitter voltage to fluctuate 
accordingly. The more negative the 
emitter, the greater the current be- 
tween emitter and_ collector. The 
transistor amplifies because the input 
resistance is lower than the output re- 
sistance while the input current is sub- 
stantially equal to the output current. 
The result is a net signal power gain. 
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VACUUM TUBE 


The cathode is heated by a filament 
heater. A large number of electrons 
boil off the negative cathode and are 
attracted to the positive plate. The 
small fluctuating signal to be ampli- 
fied, is applied to the negative grid as 
shown. This causes the negative grid 
voltage to fluctuate accordingly. The 
more negative the grid, the smaller the 
current (flow of electrons) between 
cathode and plate. Thus the grid acts 
as a valve or shutter, a very small sig- 
nal controlling a relatively large cur- 
rent. The large output signal (shown 
under plate) is the amplified counter- 





part of the small input signal. 
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THE REL-1001 AUTOMATIC 
Kon ELECTRON TUBE ANALYZER 
a new addition to 
the Rheem Electronics 
nM product line 
» THE FIRST OF A NEW SERIES OF TEST EQUIPMENT DEVELOPED 
sli AND PRODUCED BY RHEEM 
The Rheem REL-1001 is an automatic electron tube analyzer incor- 

“a porating new concepts of design for faster, more accurate, highly 

4 flexible and extremely simple operation. The unit provides 17 test 

A) positions which can be set up to perform any combination of 19 

basic tests utilizing the “programmer” principle consisting of indi- 
vidual, easily inserted patch panels, each unique to a particular 
tube type. Tests may be conducted singly or in sequence, and may 
be accomplished automatically, semi-automatically or manually at 
the rate of 3000 tests per hour, to +3% accuracy. 

The accuracy and speed of the REL-1001 permits tests to be con- 
ducted that heretofore have not been feasible because of the high 
cost. The Rheem electron tube analyzer performs test operations 

which would require 17 skilled personnel and as many testing 
et || machines of the types available up to this time. 

The analyzer tests practically all basic tube types. The unit will 
accommodate new types and is adaptable for special tests. 

: For further information, write direct to Rheem. A study of your 
requirements will show how the automatic tube analyzer may 
improve your quality control at a greatly reduced cost. 

See Rheem Booth No. 1240 
at the 1.S.A. Show 
Cleveland, Ohio, Sept. 1957 
ELECTRONICS DIVISION / RHEEM MANUFACTURING COMPANY 
slid: bhone number: RAymond 3-8971............ 7777 INDUSTRY AVENUE, RIVERA, CALIFORNIA 
best 
no 
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DAVIS | —— + 
PARTS-PER-MILLION JEWEL BEARINGS SCREW MACHINE PRODUCTS Hi 


OXYGEN | SAPPHIRE STYLII CHART DRIVE MOVEMENTS 
ANALYZER SAPPHIRE INSULATORS ESCAPEMENTS 




















SAPPHIRE WINDOWS PINIONS AND GEARS 
SPECIALTIES PIVOTS 
SWISS JEWEL HERMAN D. STEEL 
i COMPANY COMPANY 
4 
| LAFAYETTE BLDG. LAFAYETTE BLDG. 
i PHILADELPHIA 6, PA. PHILADELPHIA 6, PA. 
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ESTABLISHED IN 1920 AND SERVING INDUSTRY EVER SINCE 
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Write for Bulletin #11-40 


Visit our Booth #704 at the 
Instrument-Automation Exhibit 


“*process automation.’’ 
SAS A or 
et 7 THE STANDARD OIL COMPANY 


a 
- , .\ 
: é Clyde A. Bruggers 
A ‘id \ \ é 1737 A Midland Building + Cleveland, Ohio i 
- | 






YAY DAVIS INSTRUMENTS 


A Division of Davis Emergency Equipment Co., Inc. 


272 Halleck St., Newark 4, N. J. 
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*" SERIES 11-4000 : i 
: 
j ) Ye 
For Continuous + ~~ . 

. *. J e in 
Monitoring of o 4 A\ for young ENGINEERS attending 
Oxygen Content : j the INSTRUMENTATION 

{7S 47} AUTOMATION CONFERENCE ! 
Continuously monitors oxygen con- ‘ e if | 
: i - The Standard Oil Company (Ohio) has career, 
tent of process plant gas streams in r opportunities in its expanding organization 
eae ee Pe 000 ¢ —t t bd / for young men-‘with 1-3 years experience | 
sitivities of 0 - o 0-2, p.p.m. aad ' 
Applications include: trace oxygen 4 $s in instrumentation and automatic controls. i 
control in polymerization of buta- ( ra) ft Re Men with chemical, electrical or mechanical 
— ethylene, etc.; et nimagyeaton *4 gy engineering degrees will be trained to: 
of oxygen in nitrogen, helium, argon s 
and other inert ~ noble adirgrsn 2 e 5. Engineer, design and apply instruments to j 
tection of oxygen impurity in hydro- | §8 3 4 refining operations. | 
genation processes; and monitoring } ry 2. Performance test and develop new instrument 
of oxygen content to prevent cata- ; © devices for our processes. PR: 
i { 3. Develop computers and techniques for ' DE 
e 
$ 
- 
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| 
| 
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COMPARATIVE CHARACTERISTICS 

















eames Vacuum Tube Spacistor Transistor 
Oe, nel co . a : . “ aaa . 
sant High High Medium 

Frequency Limit (1,000 Me) (10,000 Mc) (250 Mc) 
————— “i *. 
Heater Power Required None None 
ee era ] 
High — Available Available Not Available 

Materia ; 
Theoretical Life Limited Unlimited Unlimited 
Vacuum Envelope Required None None 
oe | High Low Low 

an ce ~ 
Strategic Materials Required None __None 
Complexity of Multiple- Low Low High 
_ ee eoetry 
—— ooged High Very High Low 

mpedanc | 

vacuum spacistor can be tightly-packaged into 


features of transistors and 
tubes are, Dr. Herman Statz, Dr. 
Robert Pucel, and Conrad Lanza, of 
Raytheon’s Research Staff. Statz cau- 
tions, however, that commercial pro- 
duction of spacistors may be 3 to 5 
years away. Spacistors can be made 
from materials unsuited for transis- 
tors, and therefore can operate at high 
temperature—as much as 500°C. This 
high-temperature performance is ex- 
tremely important in rocket and 
guided-missile instrumentation. It will 
also result, undoubtedly, in many as 
yet undreamed of industrial instru- 
ment applications. Operating, as it 


does, on a fraction of the power re- 
quired for vacuum tubes, and having 
no filament to heat up or burn out, the 


TANKOMETER 





FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 





TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
















ALSO... 


HYDROSTATIC GAUGES 
FOR ALL PURPOSES 
PRESSURE * VACUUM © DRAFT 


DEPTH & ABSOLUTE PRESSURE | 


DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 


SEND FOR BULLETINS 


UEHLING INSTRUMENT CO. 


463 GETTY AVE.. PATERSON,N. J. 
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sub-miniature instrument assemblies. 

The operating principles of spacis- | 
tors can be compared to those of trans- | 
istors by dropping a single ink drop 
into two glasses—one empty, the other 
filled with water. The drop rapidly 
reaches the bottom of the empty glass, | 
similar to the rapid dispersion of | 
charged particles in spacistors. But 
in the water-filled glass, the drop will 
slowly diffuse until it finally reaches 
the bottom — similar to the relatively 
slow dispersion of charged particles in 
a transistor. 

Raytheon, a pioneer in semiconduc- | 
tor devices, has produced more than 
20 million transistors, to become one 
of the world’s largest producers. 


NORTHAM 


Miniature Magnetic | 
Tape Recorder 


Height: 5''—Diameter: 4” 





Weight: 5 Ibs. 








Eight channels of information can be applied 
simultaneously to a '2-inch tape in the 
Model MR-1 Recorder (illustrated). This 
self-contained unit includes transistor tim- 
ing oscillator and battery power source and 
operates under axial accelerations up to 
500 g. A pre-record carrier system permits 
direct coupling with D.C. devices such as 
thermocouples and strain gauge transducers. 


MODEL MR-1 SPECIFICATIONS: 


LE ECT ee +5% full scale 

Sensitivity :....28 millivolts D.C. full scale 
across 40 ohms impedance 

Frequency Bandwidth:.......... 0-250 cps 

Timing: ......1000 cps transistor oscillator 

Running VERS. .ccessssccegvas 45 seconds 

Applications: ....Running time, number of 


channels and recording characteristics are 

adaptable to meet requirements of appli- 

cations—including rocket and aircroft 

flight testing, oil well logging and 

atmospheric studies. 

WRITE FOR BULLETIN NO. !IAN-101 
NORTHAM PRODUCTS INCLUDE... 


Transducers for pressure, acceleration and 
displacement measurement ond auxiliary 





electronic equipment for complete systems. 


NORTH AMERICAN INSTRUMENTS. INC 
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Introduces a NEW Line of 


LOW LEVEL 


INSTRUMENT 
TRANSFORMERS 











— 


FOR DC and AC SIGNALS 
FROM .1 MICROVOLTS 


The new JAMES low level input 
transformers are designed for gen- 
eral application in instrument cir- 
cuits. They will operate with signal 
levels as low as .1 microvolt with 
maximum transfer efficiency, They 
are for use with either D. C. chopper 
modulated or A. C. signals. 


OPERATION FROM 
50 CPS TO 500 CPS 


JAMES instrument transformers have 
uniquely low distributed capacity per- 
mitting operations over a wide fre- 
quency range from 50 to 500 cps. 
They have high primary inductance 
and tune for maximum impedance. 


EXCELLENT SHIELDING 
The standard models are sealed in 
high permeability shield cans for 
minimum external field signal pick- 
up. Their windings balance to close 
specifications to make them ideal for 
low level applications. 


Write for technical bulletin 


VIBRAPOWR | COMPANY 


4036 N Rockwell St * Chicago 
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Manufacturers of: PRESSURE REGULATORS, DIAPHRAGM VALVES 


ss 


FISHER GOVERNOR COMPANY 





Circle 203A on Readers’ Service Card ISA Jowrad 














September 1957 


and LIQUID LEVEL CONTROLS 


Marshalltown, lowa/Woodstock, Ontario 


---@ fast, sensitive electro-pneumatic 
valve positioner for dependable, accurate valve control 


The FISHER E-POSITROL combines 
the advantages of fast transmissions 
from electronic controllers with the 
economy and dependability of pneu- 
matically operated control valves. 


The Type 3541 E-POSITROL consists 
of two units, First: The Type 541 
Transducer, which produces a pneu- 
matic out-put pressure that is propor- 
tional to a DC electrical in-put signal, 
Second: A pneumatic valve positioner 
(Type 3500) which accurately positions 
the valve stem as dictated by the 
pneumatic out-put pressure of the 
transducer. 


A most important feature is that any 
FISHER Type 3500 Positrol valve 





positioner now in service can easily be 
converted to an electro pneumatic posi- 
tioner by adding the transducer portion. 


The transducer is attached to the side 
of a standard “Positrol’’ case and is 
available with different coils capable of 
utilizing a signal from any electronic 
instrument within the DC signal range 
of from .3 ma to 50 ma. 


The transducer case is of explosion 
proof design. The FISHER E- 
POSITROL can be mounted on direct 
or reverse acting top works. Tests 
prove that stability, repeatability and 
frequency of response on this unit are 
excellent. 


For full details write for Bulletin E-3541. 










Since 1880 


Circle 203A on Readers’ Service Card 





215A 











COUNT 
CIRCUI 


-REGULATED 
T CONTROL 


WITH 


AUTOMATIC RECYCLING 








CYCLO-MONITOR 


COUNTS: Shaft Revolutions 
Lever Strokes 
Electric Impulses 


CONTROLS: Machines and processes 
on a repeat cycle basis. No reset re- 
quired. No pause or lag in recycling— 
even at continuous speeds. Positive 
gearing throughout. Integral, SPDT 

















CYCLO-MONITOR switch transfers as shown in typical 
Write for Bulletin 202-1 cycle diagram below: 
0 
COUNT-CYCLE AUTO. 
ADJUSTABLE TO 4000 COUNTS REPEAT 
N, 0. = __ a me = 
SWITCH OPEN ADJUSTABLE 
SWITCHING 
SWITCH CLOSED INTERVAL 








LAGS ELLER ATCT MME I MMR A 


PROGRAMONITOR 


An advanced recycling, 
circuit-controlling counter 
for complex and irregular 
switching patterns with any 
number of intermediate 
switching points. Complete 
flexibility for pattern 
changes. Automatic, instan- 
taneous recycling. 


—— COUNTS —e= 






—— 


PROGRAMONITOR 
Write for Bulletin 505 





N. O, 














° COUNT-CYCLE AUTO. 
ADJUSTABLE TO 4000 COUNTS REPEAT 
SWITCH OPERATES AT ANY NUMBER : 
OF INTERMEDIATE PRESET COUNTS 


4, C, 





| —— COUNTS —— p= 


0 


COUNTER ano CONTROL CORPORATION 





5234 W. ELECTRIC AVE. 


. MILWAUKEE 19, WIS. 
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S) Notes 


—__ 


The newly organized eastern, soy), 
eastern and southwestern Sales 
gions of Fischer & Porter Will hay 
new managers in the persons of } 
very active ISA members. 
Russell of the Philadelphia Section 
has been named to head up the gy 
ern region. Bill Trethaway yw 
manage F&P’s southeastern area fe 
is a member of the Atlanta Sectia 
Houston Section’s Glen Dorfinge, 
heads the southwestern region, 


New responsibilities for 3 |g 
members in the Research and Dew. 
opment Dept. of Leeds and North 
have been announced by the om 
pany’s director. R. Dean Eanes, hy 
been promoted to head of the analyss 
instrumentation section; Will & 
Adam, was named head of the elect. 
cal section; and Robert H. Cherry & 
comes manager of the development é 
vision. All three are members of tk 
Philadelphia Section. 


CEC’s new Analytical and Conty 
Instrument Division will have Hard 
F. Wiley as its director. Wiley, ww 
is a member of the Los Angeles Se. 
tion, has been director of the com 
pany’s technical services department 
for the past 4 years. 


Millard D. Shriver (photo) of th 
Niagara Frontier Section has bea 
named vice president—assistant to the 
president of Panellit, Inc. Until his 
recent appointment, Shriver was vit 
president in charge of sales. He has 
been with the company since 1951. 


General superintendent of the om 
tracting division of Panellit, Ine. & 
the new post which John R. Wane 





(photo) will assume. 
member-at-large of ISA. Previous 
with the DuPont Company, Wane 
has been with Panellit for almost? 
years. 


sponsible for supervision of all inst 
ment system installations. 


Warren is | 


In his position he will bet | 











John R. Warren Millard D. Shriver 
Panellit Panellit 
(Please Turn to Page 2184) 

15A Jom 


An 


DE 


Sep 


PO eveen, 






















£25 
ria 





ae 
B 
2 


RELUE 


— 
S 


bebraiiz 


ahs 


> Harold 
ley, who 
sles See. 


FOR DESIGN 













yartment hia ‘ : 
From missile and aircraft design to power network 

il analysis, the ALwac IIL-E digital computer offers substantial 
0 La ' 
savings to users. The versatility of this economical, 
nt to the 
Intil his 
vas Vite 
He has 
1951. 


medium-size data processing system affords management 
peripheral benefits in payroll, cost analysis, accounting, 
billing, and file maintenance. 
1 b For specific applications information call 

7 An ALWAC III-E will be installed and operating 


Ine. is : 
at the I.S.A. Instruments-Automation Show, 


Warres 
n ist Cleveland, Ohio, September 7-13 


Atwac today, or visit the ALWac computing center in 
New York City or Hawthorne, California. 
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13040 So. Cerise Avenue, Hawthorne, California | 
Coliseum Bldg., 10 Columbus Circle, New York, New York co 





V ra . ion Sales and service centers throughout 
1 


the U. S., in Canada and Europe ' 


J 





DESIGNERS AND MANUFACTURERS OF DATA PROCESSING SYSTEMS 
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You get the WHOLE story 
in one high-resolution display — 


wm Kodera] 


LARGE-SCREEN 





(Continued from Page 2164) 








Typical 
Applications | 





Gibson B. Mead Wilbur Erickson 


Robertshaw-Fulton Daystrom 


Baltimore Section’s Gibson B. Mei 
(photo) has joined the sales engines. 





Telemetering 


Illustrated is display of tele- 
metered pulse width modulated 
signals, which appear clearly 
separated, permitting accurate 
observation. 


| ing staff of the Camden, N. J, offy 
of Fulton Sylphon Division of Rober, 
shaw-Fulton Controls. Mead joing 
the company in 1951, and has he 
similar positions in the company 


Baltimore office and Fielden Insim | Well, 
ment Division. 





And y 
| Word has reached this office tg} [ate? ’ 
| Wilbur Erickson (photo), formery} 0 vite 
| with Ampex Corp., has joined Dap 
strom’s Systems Division. A mem It all 
| ber of the San Diego Section, Erick | 
| son is a systems engineer specializing | There: 
Production Testing | in imput-output equipment. Whileg | the ab 
Reet we ae ae sotuces Ampex he supervised systems testing inform 
tion tolerances can be marked in the special products engineering elemen 
department. He also designed th}  steadil 
electronics for a low-frequency lop} ghoose 
| recorder-reproducer for use in tk labora 
| Distant Early Warning line. 





on the tube face. 


enrolln 


| Officials of Union Switch and Sig] The ef 
| nal, Division of Westinghouse At] seriou: 
| Brake announce the appointment @}  jeader: 
Theodore C. Schroeder as an applica govern 
tions engineer in the sales depart 


Excellent resolution for accurate visual reading of 
large quantities of data or complex signals is 








provided by Federal’s 17” and 21 oscilloscopes. Wavetorm Analysis ment. Schroeder ia o aaa the bo 
Guesswork, reading errors and eye strain are re- _ permits observation of minute Pj ebuceth + waaay The ca 
duced to a minimum. details, as in this display of re- , . : to mee 
fe 2 lay contact chatter. Valuable 
Almost perfect linearity and close control of for study of transient phenom- Raymond B. Wilmarth (photo) d] the 
orthogonality result from the magnetic deflection ; the Chicago Section has been name | % the 
system used. Pin-point examination is permitted manager of the Mid-West Division d ae 
without sacrificing the total display. American Meter Company. Wilmarti rebu? 
Federal’s 21” rectangular tube cabinet model is | joined American Meter in 1936 a nr ie 
illustrated above. Standard 19” rack-mounting mod- has steadily moved upward in the 
els are also available with 17” rectangular tube. | company to his present position. Help tl 
plan fe 


ISA man Phil Sellers (photo) te | will be 
been appointed sales manager of th 
James G. Biddle Co. in Philadelphit 
Sellers will fill the post vacated 





OUTSTANDING FEATURES: 


© 1% Linearity. 


Computer ‘’Read-out’’ 
Displays computer output sig- 


@ High Resolution. 




















®@ Calibrated Time Base —10 microsec/in to 1 sec/in. nals aii cna true fidelity that Edward H. Wannemacher ois is oe 
@ Calibrated Gain Controis—1 millivolt peak-to- ull use may a. = lin J . Bef joining Biddle, If yo 
peak/in to 100 volts/in. vit ~<a arena -he et alien pet aa vice pres: crisis 
© Frequency Response—+ 0.1 db from DC to 50 ke; ° dent of Fischer & Porter Co. bool 
down 1 db at 100 ke. : re 
For complete 
®@ Long-term stability, accurate voltage calibration, hnical i ’ York 
linearity and constant deflection sensitivity elimi- technical information 
nate the need for an internal voltage calibrator. write to Dept. $-512 
hot Federal \NSTRUMENTS 
¢- Industrial Products Division 
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION 
100 Kingsland Road »* Clifton, N. J. 
Visit IT & T Booth 1201 ISA Show Raymond B, Wilmarth Phillip E. Selles 
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Well, perhaps, if you want to be strictly literal. 


And yet, when she reaches college age will she be too 
late? Too late to get the kind of higher education 
so vital to her future and to the future of her country? 


It all depends. 


There is in the United States today a growing threat to 
the ability of our colleges to produce thinking, well- 
informed graduates. That threat is composed of several 
elements: an inadequate salary scale that is 

steadily reducing the number of qualified people who 
choose college teaching as a career; classrooms and 
laboratories already overcrowded; and a pressure for 
enrollment that will double by 1967. 


The effects of these shortcomings can become extremely 
serious. Never in our history has the need for educated 
leadership been so acute. The problems of business, 
government and science grow relentlessly more complex, 
the body of knowledge more mountainous. 

The capacity of our colleges—all colleges— 

to meet these challenges is essential not only 

to the cultural development of our children but 

to the intellectual stature of our nation. 


In a very real sense, our personal and national progress 
depends on our colleges. They must have more support 
in keeping pace with their increasing importance to society. 


Help the colleges or universities of your choice. Help them 
plan for stronger faculties and expansion. The returns 
will be greater than you think. 





If you want to know what the college 1, ‘ 
crisis means to you, write for a free ~/\- "tomer eoucaTion 
booklet to: HIGHER EDUCATION, X& 

Box 36, Times Square Station, New 

York 36, New York. — 
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Provides 
Much Greater Sensitivity 
Long Life, Lower Maintenance 


Use of transistors, rather than electronic tubes, in this ON-OFF 
signalling controller provides a tremendous increase in both the life 
and dependability of the instrument. Ruggedly constructed, it can 
withstand severe conditions of vibration and shock without loss of 
sensitivity or accuracy. Maintenance, naturally, is sharply reduced. 


se" eeQen2eataeeecanaseeanaenanmnanrannene — 


Available for either thermocouples or resistance bulbs, this tran- 
sistorized controller also provides greatly increased sensitivity — 
acting on a temperature change of but 42°F. Use of regular A.C. line 
voltage eliminates the need of a standard cell and battery. Periodic 
standardizing to maintain factory accuracy of the null balance meas- 
uring circuit is no longer necessary. Calibration accuracy is guar- 
anteed to within % of 1% of scale span. Scale ranges are available 
for all standard calibrations — covering temperatures from minus | 
320°F. to plus 3000°F. il 











See This And Other Thermo Electric Products 
At the 1.8S.A. SHOW — BOOTH 1461 


Cleveland Auditorium e Cleveland, Ohio e Sept. 9-13 











Thermo Electric (0,Me [I 


SADDLE BROOK, NEW JERSEY A. 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario ‘os 
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Dr. 0.6.4] 


Frank L. Driver II 
Driver-Harris 


Dr. O. G. Villard, Jr. (photo), 
ford University Professor, 
named to the board of direg 
Ling Electronics. Dr. Vi 
ceived the Morris Leibmann 
Prize recently for his work i 
tronics and is currently worki 
project in connection with IG¥ 
brings to his new post a hig 
cialized knowledge of electroni¢ 


lf 
“f Here / 


Frank Driver, Jr., president®§/’ toahi 
Driver-Harris Co., recently annoumig’ £. K.F 
the retirement of Joseph B. ShlF develo 


from his post as assistant vice pr 
dent in charge of sales, culminaii 

38 years of service with the compa 

His retirement has brought abot! Loc/ 
series of promotions within the am 
pany. Frank L. Driver Il (photo) bis 
moved to the post of administratin 
vice president. Kenneth H. Hobbie 5 
now sales manager and assistant i 
president. W. Paul Smith has # 
ceeded Hobbie as assistant sales mir B Fe, 


= data pi 
At Loc 
these f 

Two top appointments have be phases 
made in the J. M. Ney Companysl 
dustrial Division. Fred Dole hast This e9 
named consultant to the division a engine 
brings 11 years of Ney experiene® | proces: 


the new position. Kenneth Pitney Minion 
member of the division for he Mat 
becomes manager of industrial ‘ g 
' : ‘| New m 

and engineering. 
’ of aero 
mental 


. ® Flig) 

Albert W. Swan has been apni Develo 
assistant to the field engineeriMgR | automs 
ager for the ElectroData Di ‘ 












Burroughs Corp. Swan .: a 
company last year as an , 
and hoe to the position of seit ome, 
instructor before his present ; yr 
ment. Also coming up in the COM] ® Auto 
is Leland W. Brown who 239 Develo, 
named field engineering training electror 
ager. He will supervise W@Ssy decisior 
the use of electronic data-PPO™==]  optimu 
systems. 5 Positioy 
(Please Turn to Page 224) 9% a high | 
‘invited 
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Here A. E. Sibley (right), Data Systems and Automation section head, discusses new methods of applying digital conversion equipment 
toa high speed plotting problem with C. M. Wimberley (center), Programming and Mathematical Analysis group leader, and 





E. K. Fisher, Manager of the Data Services and Mathematics Department. In rear: Electronics Specialist F. A. Alvina operates a recently 
developed high speed data conversion system producing 704 computer tape directly from originally recorded telemetering tape. 


Lockheed Missile Systems announces new positions in 


DATA PROCESSING AND ANALYSIS 


B Few areas of missile systems technology equal automatic 

data processing and analysis in the need for continuing advances. 
At Lockheed Missile Systems, a major effort is underway in 

these fields. Emphasis is on new methods and approaches in all 
phases of automatic data conversion, processing and analysis. 


This expanding program has created a number of new positions for 
engineers and scientists ifi areas of flight test analysis, flight test data 
processing, mathematical analysis and automatic data conversion. 


Assignments are of a most advanced nature and include: 


* Flight Test Data Analysis 

New methods of analyzing reduced data and technical reporting in fields 
of aerodynamics, propulsion, guidance, telemetry, dynamics, environ- 
mental testing and behavior of ballistic and non-ballistic missiles. 


& Flight Test Data Processing 
Developing new methods of processing, making maximum use of 
automatic equipment. 


* Mathematical Analysis 

Utilizing IBM 704 and 650 digital computers on advanced data 
Processing, celgstial mechanics, thermodynamics, flight controls and 
aerodynamics. New approaches to complex problems are stressed. 


* Automatic Data Conversion 
; cloping new Procedures and systems of electronic and 
tromechanical equipment to reduce human operations and 
decisions {0 a minimum and to convert large amounts of data into 
optimum form for advanced analysis. 
Sona me through supervisory levels. Those possessing 
esp Ky . sasages, and interest in these growing fields are 
Pal address the Research and Development Staff at 
9 Alto 30, or Van Nuys 19, California. 









er 
| 
PALO ALTO~ 
/ 32 MILES FROM 
SAN FRANCISCO 
\.L SUNNYVALE 
X38 MILES FROM 
SAN FRANCISCO SAN FRANCISCO 
. PALO ALTO 


SUNNY VALE 


* 
*S™= SANTA CRUZ 
\ TEST BASE~ 

50 MILES FROM 


Et FRANCISCO 
\ VAN NUYS— 


> “ 22 MILES FROM 
j LOS ANGELES 


SANTA CRUZ 
TEST BASE 


LOS ANGELES 
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Soll on a ace eh SYSTEMS 
aL 
A DIVISION OF LOCKHEED AIRCRAFT CORPORATION 


VAN NUYS + PALO ALTO «+ SUNNYVALE 


CALIFORNIA 

















Take a number 
from one to one hundred! 


BJ Electronics’ new 





samples 1 to 100 Transducers 
at rates up to 100 per second. 








Precise, instant measurement of the 





“igen ase: asaanren gs 




















Peeenizessncn variables of pressure, temperature 
ees } and other inputs are provided to S-100 
4 b : by as many as 100 miniature Vibroton 
: Digital Transducers. Analog-to-digi- 
« tal conversion inaccuracies are elimi- 
| ' nated by these vibrating-wire sensing 
4 4 } devices. Measurement is signaled in 
: terms of frequency, delivering direct- 
—~. ——, digital information sequentially or on 
q 3 demand to S-100 at sampling rates 

3 up to 100 per second. 
ween nenscane This information is processed against 
{ 4 i programmed storage register data 
? Z i and routed through format control 
J to system outputs for tabulations, 


visual readout, punched cards, tape 
or other output media. Output pro- 
visions for process monitoring and 
control may also be incorporated. 


See $-100 in action! 
ISA SHOW 

Cleveland, Ohio 
September 9-17, 1957 
Booth No. 118 





R 
Vibroton Digital Transducer 


S-100 System 





Write for Technical Bulletin 58-112 


Qualified engineers are assured interesting, rewarding 
careers at this new Borg-Warner electronic facility. 
Inquire today of O. C. Bowers, Chief Engineer. 


ELECTRONICS 


Reliability you can count upon 





| 


) 


jl 


BORG-WARNER CORPORATION b 





3300 NEWPORT BLVD. «+ P.O. BOX 1679 © SANTA ANA, CALI-. 


Circle 209A on Readers’ Service Card 


222A 


S-100 DIGITAL DATA PROCESSING SYSTEM 
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Witlard T. Holmes 


Roy K. Stephens 
CEC CEC 


Willard T. Holmes (photo) fp. 
mer director of manufacturing an 
Roy K. Stephens (photo) previously 
manager of Alectra Division, Consol. 
dated Electrodynamics Corp. hay 
been given new posts in the division 
Holmes has been named director of 
engineering and Stephens director of 
manufacturing. 


In announcing the new position of 
sales manager of the United State 
Dynamics Corp., Dr. Walter E. Strin- 
ling stated that John F. Eaton would 
be in charge of sales for the corpora 
tion’s Industrial Equipment and Semi- 
conductor Products Division. 


Francis W. Klotz, a veteran of more 
than 25 years in sales engineering, 
and Charles Johnson will man the new 
sales office of Baldwin-Lima-Hamilton 
in Schenectady, New York. 


Two appointments have been made 
in National Cash Register Company's 
Electronics Division. Paul E. Twohig 
(photo) has been named manager of 
the product development department 
Abraham A. Perez is the new senior 
systems engineer for the division. 


Robert L. Rice (photo) has beet 
promoted to general sales manager of 
Fischer & Porter Co. Rice joined Fa? 
in 1950 as a sales engineer and has 
risen in the company steadily. Inhis 

| new post, he will direct the sales ef- 
forts of all 4 of the Hatboro com 
| pany’s divisions. 





Robert L. Rice 
FaP 


1SA Jour 


Paul E. Twohig 
NCR 
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Herbert J. Mossien 


Stephen K. Wilmot Bosch & Lomb 


Swartwout 


wartwout Co. announces the ap- 
uae of Stephen K. Wilmot 
(photo) as manager of the company’s 
Tulsa district office. Prior to Joining 
Swartwout Co., Wilmot was service 
engineer with Midwestern Instrument 


Co. 


Promotion of Herbert J. Mossien 
(photo) to manager of the Scientific 
Instrument Sales Division of Bausch 
& Lomb Optical Co., has been an- 
nounced by A. K. Marsters, sales vice 
president. Mossien has been with B & 


L since 1939. 


Robert L. West recently joined 
Builders Providence, Inc., division of 
B-I-F Industries as project engineer 
and market specialist for Synchro- 
Scan Control and Telemetering appli- 
cations. Before assuming his new du- 
ties at B-I-F, West was a sales engi- 
neer for one of the major manufactur- 
ers of electronic components. 


Two executive promotions have 
been made within Amperex Electron- 
ie Corporation. John Messerschmitt, 
formerly of Renewal Tube Sales Di- 
vision, has been made assistant to the 
vice president and general sales man- 
ager. George Elliot, former office 
manager has been appointed manager 
of export and tube industry sales. 


Six major operating groups and one 
staff position have been created in the 
newly reorganized sales department of 
Phileo’s Government and Industrial 
Division. C. Paul Young has been as- 
signed to the position of director of 
government and industry relations. 
F. D. Langstroth will supervise the five 
G&lI regional offices. H. E. Taylor, 
marketing manager for industrial 
Products, will act as coordinator. C. 
C. Pond will handle computer and au- 
tomation equipment along with Wal- 
ter Smock and Samuel Bookbinder. A. 
T. Pollock will supervise installation, 
maintenance and warranty assisted by 
Henry Hockeimer. R 
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* ror A METER BODY 
BUILT TO ‘TAKE IT'! 






The Model 199 Differential Pressure Unit, a BARTON 
development, was designed to answer industry’s needs for a 
compact, yet rugged device for accurately sensing differential 
pressure. It has found extensive use in the many fields of 
Instrumentation and Automation for the precise measurement 
of FLOW, Liquid Level and Differential Pressure. The unit 
incorporates the patented BARTON RUPTURE-PROOF 
BELLOWS principle, internal motion pickup and torque tube 
transmission to the exterior of the housing. The Model 199 
Differential Pressure Units are available with differential 
pressure ranges from 0-20” W.C. to 0-50 PSI with safe work- 
ing pressures to 6,000 PSIG. All BARTON bellows units are 
hydraulically tested and overranged to 1.5 times the safe 
working pressure, regardless of the differential range. 








For further information, contact Barton Sales Representatives in principal cities 


model model model model model model 
200 202 211 214 7 
INDICATOR RECORDER FLOW SWITCH TRANSMITTER INTEGRATOR CONTROLLER 


236 23 


Bull. 237-1 








Bull. 211-1 Bull. 214-1 


Bull.11C4 ~— Bull. 11C4 
199-357 


AR TPeE corn roraricn 
580 MONTEREY PASS ROAD, MONTEREY PARK, CALIFORNIA 
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ALTITUDE 


CONTROL INSTRUMENTS 


reqvire MAXIMUM Performance 
MINIMUM Size - Weight - Power Drain 


BRAILSFORD 

AGS TIMERS 

ARE UNMATCHED 
IN THESE BASIC 
REQUIREMENTS 


if YOU HAVE A 
TIMING PROBLEM 
WHERE SIZE, 

MASS AND POWER 
DRAIN ARE CRITICAL 
READ THESE 


SPECIFICATIONS 
Model AGS-4 
NUMBER OF CIRCUITS—4 SPDT SIZE—3 IN. X 2'4 IN. X 194 IN. 
WEIGHT—6.1 OZ. . POWER INPUT—.008 AMP. @ 6 V.D.C. 
SPEED REGULATION +1.0% @ 50.0% VOLTAGE SHIFT 
ALSO AVAILABLE 1—2 OR 3 CIRCUITS 


WRITE FOR LITERATURE 


BRAILSFORD & CO. INC. 
670 MILTON ROAD + __RYE, NY. 


ett ~ aan 
DEVELOPMENT MANUFACTURING 


BRAILSFORD 


es ee od 


SIGNALLING SYSTEM COMPONENTS 


B FRACTIONAL WATT D.C. MOTORS ( 
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FOR SIMPLIFIED — 
GAS ANALYSIS cof" 0, 


If the gas component you want to 
measure or control is related to the 
specific gravity of the gas, a RANAREX 















if Tetglet, © 4 


will measure it accurately, continu- 
ously, without lag and at low cost. 

Works on a simple, mechanical 
principle . . . rugged, foolproof. Can 





be equipped for automatic control. 
Analyzes flue gas to cut fuel costs... . 
aids quality control in heat-treating, 
chemical processing, oil refining. . . 
checks uniformity of fuel gas, etc. 
For details, write to The Permutit 
Company, Dept. 1-7, 330 West 42nd 
St., New York 36, N. Y. 
Visit Booth 845 at the Show 
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and Electronic Counter 
MODEL ST-901 


@ Electronically controlled driving 
speed infinitely adjustable from 9 
to above 5000 rpm. 

@ Continuous speed indication within 
1 rpm, plus power line frequency 
error. 

@ 4-digit electronic counter for external 
counting at rates up to 50,000 per 
second. 

@ External speed pick-up for general 
test use. 

@ Push-button speed selection for 
rapid production testing. 


@ Priced at $1287.00 











PRODUCTS CO. 


tMCORFORATES 


1086 Goffle Rd., Hawthorne, N.: 


See us at the 1.S.A. Show—Booth 838-34 
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LIAD 2-in-1 
Control Instrument 






@ Analog-to- ‘ 
digital converter. | 


® Multi-contact 
meter-relay per- 
mitting control 
action at up to 
64 points. 


4"x2"x4" 
approx. 


Applications for the LIAD (Low-Curreat 
Analog-Digital) include telemetering, ai? 
matic testing, sorting, reading of maximus 
values, and accumulating quality controldu 

It has a D’Arsonval movement, operating 
from any sensing element. A printed cites 
scale replaces the normal dial. Read-ou 
takes place when contacts under the pointe! 
are clamped to the scale. 


The LIAD converts low-level signals 
transmission over great distances. A 
with a six-band scale is 1 part in 64. 
operation is about two times @ Seco 


ASSEMBLY PRODUCTS, INC 


Chesterland 20, Ohio 
Phone (Cleveland, O.) HAmilton 


Booths 1020-22, ISA Show 


Sept. 9-13, Cleveland Auditorium 
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Henry Bechard 


Daystrom 


James W. Casten 
Thermovac 























Word has been received of the ap- 
pointment of James W. Casten 
(photo) as new sales manager of 
Thermovac, Inc. For many years 
Casten was Western Division manag- 
er for the Buflo-Vac Corp., Blaw-Knox 


Co. 


Promotion of Henry Bechard 
(photo) to the position of administra- 
tive engineer of Daystrom Systems 
Division of Daystrom, Inc. has been 
announced by Chalmer E. Jones, gen- 
eral manager. Bechard headed an en- 
gineering group at Convair on the At- 
las missile project. 


Mycalex Corporation of America 
announces the appointment of Richard 
H. Hall as manager of the corpora- 
tion’s Pacific Division. Hall has been 
a commercial engineer for Mycalex 
since 1955. 


Frank W. Clark and Milton D. 
Blauner have been appointed to the 
board of directors of Universal Tran- 
sistor Products Corp. James A. Gan- 
non, Jr., president of the company, 
announced. 


_ Corporate responsibility for direct- 
ing all of Minneapolis-Honeywell’s ac- 
tivities in the military field has been 
given to Stephen F. Keating, vice 
president in charge of the company’s 
Aeronautical Division. He has been 
with Honeywell since 1948. 


ElectroData Division of Burroughs 
Corp. announces two appointments 
within the company. Lee A. Moulton 
has been made training group super- 
visor and will train field engineers in 
the use of Datatron electronic data 
Processing systems. V. James Ford is 


the hew manager of the Detroit dis- 
trict office. 
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Here is 
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“*. . » compressor stall prevention, turbine temperature 
protection, optimization of power plant efficiency, 
minimization of oscillatory tendencies . . . To do all these 
and more, controls must be reliable, lightweight, minia- 
ture pieces of hardware. With small gas turbine engines, 
controls systems are particularly complex. Only creative 
and inventive minds can produce them.” 


Though stubborn, our controls problems are not 
insoluble. Witness our development contracts for the 
T58 turboshaft, J85 turbojet, T64 “convertible.” 


But every day brings many more problems. These 
are waiting for you, at General Electric’s Small Aircraft 
Engine Department. 


Designing and packaging ingenious hardware. . 
systems analysis and evaluation . . . developing new 
control concepts .. . simulated flight tests — our new 
brochure discusses all these activities, an exciting picture 
of controls engineering at its best. 


Today, you can learn about the creative free reign, 
individual responsibility, skilled drafting assistance, the 
most advanced computer facilities, and true professional 
atmosphere in this decentralized department. 


TO RECEIVE YOUR COPY of “Controls Engineering at Gen 


eral Electric’s Small Aircraft Engine Department’, and informati« 


on immediate placement opportunities 





Phone collect Lynn 8-1805. Or write in complete confidence, 
stating your present position and educational background. 


Mr. Roger Hawk 
Technical Recruiting 
SMALL AIRCRAFT ENGINE DEPARTMENT 


GENERAL @ ELECTRIC 


1061 Western Avenue West Lynn, Mass. 

















UNPARALLELED for 


high .resistance testing 


MODEL 29A 
20 MILLION 
MEGOHMMETER 


with a 
11 RANGES 
from 
300,000 ohms 
to 
20,000,000 
MEGOHMS 


e WITH UNUSUAL STABILITY even 


on highest ranges. 


e Test Voltage Unaffected by the 
Value of resistance under test. 
@ Test potentials: 85 V and SO0V DC; 


also any voltage up to 1000V DC by 
means of external supply. 


115V AC, 60 cycles. 
Fast in operation. 

















Power Supply: 
Direct reading. 
Rugged construction. 


Cannot be damaged by short circuit, 
even on the highest range. 


On Display At 
Booth No. 405 ISA Cleveland 


HERMAN H.STICHT CO., INC. 


27 PARK PLACE, NEW YORK 7, N.Y. 
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GILMORE 













Data Processing System 
For Jet Engine Testing 


This 100 channel data logger operates an electric typewriter and supplies an alternate 
graphic readout on three 4 X-Y recorders and a 6 channel oscillograph. Recently com- 





pleted for an aviation parts manufacturer, it is being used to record pressure, tempera- 
ture, flow, load cell, millivolt and resistance outputs In jet engine test work. Special 
design features include individual range selector switches for each separate channel. 
For further details on Gilmore Data Processing Systems, Write Write Dept. S-9. 
Instrumentation Systems For Industry and Science. 


GILMORE INDUSTRIES INC. 


5713 Euclid Ave. * Cleveland 3, Ohio 
West Coast Office: 5245 King St., Riverside, Calif. 
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MODEL 25E 


CHRONOTEST 





Millisecond Meter with | 


os | TIME RANGES | 


0-4 MILLISECONDS 

0-10 MILLISECONDS 
0-40 MILLISECONDS 
0-100 MILLISECONDS 


0-1 SECOND 
0-4 SECONDS 
0-10 SECONDS 


Covering short time intervals from 
02 milliseconds to 10 seconds. 





DIRECT READING ON 5” SCALE 
Accuracy 1%, 2 on shortest ranges. 


% 
Exceptional stability. Extremely easy to 
operate. Booth +405 ISA Cleveland 


HERMAN H.STICHT CO., INC. 
NEW YORK 7, N. Y. 








27 PARK PLACE, 
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Available from Stock — 


INDUSTRIAL QUANTITIES OF 
GENUINE DUMONT 
HAND-MADE TWEEZERS 


... the choice of Watchmakers 
for a Century. 


Yj 4 


All other 


styles of Jewelers’ and Watchmakers' Tweezers, including bronze and brass, are avail- 


Magnetic, non-magnetic . . . steel or stainless steel, nickel, German silver. 


able. Whatever your needs, you'll find the answer at R. P. Gallien & Son. 


Write today for illustrated catalog sheets. 


R. R GALLIEW & 50% 


220 West 5th Street Los Angeles 13, California 
MUtual 1347 
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7 new books 


Automatic Coding, 118 pp., $3.00 
[his monograph is a collection of the 
pers given at the Automatic Coding 
Symposium recently held at Franklin In 
stitute. Contains papers on “Automatic 
Coding at G-E,” “Systems of Debugging 
Automatic Coding,” “The Procedure Trans 
lator. A system of Automatic Program- 
ming,” “A Matrix Compiler for UNIVAC, 
etc. (Order from Auto Code, Franklin In- 
stitute, Philadelphia 3, Pa.) 


Engineers Employed by Private Practi- 
esa 40 pp., $1.00 


A nationwide survey report on the status 
of engineers employed by consulting firms, 
this booklet contains basic information on 
salaries, hours, geographic distribution of 
engineer employees, size of consulting firms, 
fringe benefits, length of work-week and 
overtime pay practices. (Order from Na- 
tional Society of Professional Engineers, 


2029 K St., NW, Washington 6, D.C.) 


The 1957 Isotope Index, 100 pp, $3.50 


Compiled from the latest suppliers’ 
catalogs and from private communica- 
tions, this “International Edition” has 
been completely revised. It lists the 
source of every known commercially 
available isotope as of April 1, 1957. 
Complete purchasing information is 
supplied. (Order from Publications 
Department, Scientific Equipment Co., 
23 North Hawthorne Lane, Indianap- 
olis 19, Indiana.) 


Heating, Ventilating and Air Condition- 
ing Guide 1957, 1768 pp, $12.00 


This 35th edition has an enlarged 
technical data section of over 1250 
pages and a catalog data section, which 
has also been expanded. A new set of 
U-values tables is accompanied by 
illustrations, calculations and explana- 
tions of how to convert U-values to 
changes in constructions and mater- 
ials. (Order from American Society of 
Heating and Air-Conditioning Engi- 
neers, 62 Worth Ave., New York 13. 
New York.) 


A Program of Human Engineering Re- 
search on the Design of Aircraft In- 
strument Displays and Controls, by A. 
C. Williams, Jr. and M. Adelson, 39 
pp, $1.00 


Three major approaches to the 
human factors in design of aircraft in- 
strument displays and controls are out- 
lined in this report. One concerns the 
development of a cockpit, another the 
development of principles of man- 
machine relations and the third deals 
With formal conceptual systems. 
(Order PB 121896, OTS, U.S. Depart- 
Ta Commerce, Washington 25. 
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All the unusual 
qualities required 
by precision 
equipment 


~ and more! 


RESISTANCE 
WIRE 


@® FOR HIGH SPECIFIC 
RESISTANCE 


® LOW TEMPERATURE 
COEFFICIENT AND LOW 
THERMAL EMF TO COPPER 


@ GREAT STABILITY 
OVER WIDE TEMPERATURE 
RANGES 


EVANOHM is recommended 
for all precision applications 
where complete dependability 
over a wide temperature range is 
essential. It is especially well 
suited for aircraft instruments, 
guided missiles, rockets and 
other airborne equipment. 


EVANOHM RESISTANCE CURVE 


us 


Negorve 


0 «0 © > «(i 
TEMPERATURE IN °C 

ANALYSIS — Ni 74.75%, Cr. 20.00%, 
Al 2.75%, Cu 2.50% 

CORROSION RESISTANCE — Excellent 
RESISTIVITY — 800 ohms per circular mil 
foot (134 microhm cm.) 

TEMPERATURE COEFFICIENT OF ELECTRI- 
CAL RESISTANCE — Pius or minus .00002 
ohms max. per ohm per degree centigrade 
between —50°C. and +150°C. 
THERMAL E.M.F. VS. COPPER — .0025 mv. 
= deg. between —50° and +-105°C. 
max.) 

NON-MAGNETIC 

HIGH TENSILE STRENGTH IN FINE SIZES 
— 150,000 to 200,000 p.s.i. 
WORKABILITY — be readily welded or 
brazed and soft soldered with special care. 
AVAILABLE IN: (A) Bare wire .0005 and 
heavier. (6) Enamelied .0179 and finer. 
(C) Formex .0008 to .0113. (0) Silk, cot- 
ton, nylon and glass .0179 to .0015. 


SVANOTIM 


WILBUR B. 
DRIVER CO. 


Reg. Trade Name 
NEWARK 4, NEW JERSEY 


IN CANADA: 
Canadian Wilbur 8. Driver Co., Ltd. 
85 King Street East, Toronto | 
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ENGINEERS 
INSTRUMENTATION & CONTROLS 


If you are not utilizing your full abilities, you will 
want to check the opportunities available with a 


rogressive professional engineering firm that: 
ol t =] D 


¢ has grown steadily from 100 to 600 people 


in the past ten years 


¢ has top-notch prestige and reputation in con- 


sulting engineering 
* is small enough to give personal recognition 
for accomplishments and big enough to do 


the big projects 


* has a healthy backlog of work about evenly 


divided between industry and defense 


and where: 


you have challenging opportunities to con- 
tribute creatively to automatic control sys- 
tems and automation for industrial applica- 


tions and advanced test facilities 


* you work with engineers who have designed 
instrumentation and automatic process con- 
trol systems having unprecedented size and 


complexity of interacting servo loops 


* you have two universities conveniently avail- 


able for further study 


* you have an unusually favorable retirement 


and insurance plan and many other benefits 


Interviews may be arranged at the ISA Conference 
and Exhibit, Cleveland, Ohio, September 9-13, or 


write 


SVERDRUP & PARCEL, INC. 


Engineers — Architects 


915 Olive St. St. Louis 1, Mo. 
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Time delays in 
automation 
circuits 


AGASTAT 


Time / Delay / Relay 













When automatic machinery and circuits must be timed wih 
repetitive accuracy (from 0.1 second to ten minutes or more; 
you'll find a sure, reliable answer in AGASTAT electrically. 
actuated pneumatically-timed time delay relays. : 


The AGASTAT is ® light, versatile, dependable. 

® unaffected by voltage variations. 

® instantaneous recycling. 

* available in models which offer delays on energip 
ing and de-energizing, two-step delays, manually. 
actuated time delay switch, remote push butioy 
control. 


WRITE our application engi s for help with 


your timing problem. Address Dept. Az?-119. 


Elastic Stop Nut Corporation 
of America 








DIVISION 


1027 Newark Avenve, Elizabeth, New Jeney 
Pioneers in pnevmatic timing. 
Circie 220A on Readers’ Service Card 


280 SERIES METERING VALVES for 


precise 
control § 


~~. 
















20 TURNS moves 
the stem only 3/s” 


For precision flow control use this brass or stainless steel 
bar stock metering valve, equipped with an O-ring stem 
seal. The extra long, sharp, needle point stem (8° in- 
cluded angle) and fine spindle threads insure accurate 
control for pneumatic or hydraulic service, or precision 
laboratory work. In 14” and 14” pipe sizes. Your choice of 
4g” or 1%” orifices. Available for Panel Mounting, too. 


For complete information send for Bulletin No. BSV 256. 


HOKE 
INCORPORATED 
Fluid Control Specialists 
243 S. DEAN ST., ENGLEWOOD, N. J. 
VISIT US AT BOOTH 1316 ISA SHOW 


CLEVELAND AUDITORIUM, SEPT. 9 to 13 
Circle 221A on Readers’ Service Card 
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(Continued from Page 227A) 


Tube Characteristics, 228 pp, $.75 


1,593 tube types is con- 
pwns ic tea revised and enlarged 7th 
edition of General Electric’s handbook. 
This new edition contains a column 
listing plate dissipation ratings and 
tube classification charts, tube envelope 
outline drawings with dimensions, 
characteristic curves and typical cir- 
cuits. (Order from General Electric, 


Schenectady 5, New York.) 


Transistor Circuit Engineering, 468 pp, 
$12.00 


This book was prepared to show how 
transistor theory can be put to work in 
typical circuits. It provides all the 
necessary information for doing actual 
circuit designs and developing usable 
circuits in all potential fields of ap- 
plication. In addition it gives up-to- 
date information on the development 
of new devices and their applications. 
(Order from John Wiley & Sons, Inc., 
Publishers, 440 Fourth Avenue, New 
York 16, N. Y.) 


Pulse and Digital Circuits by Jacob Mill- 
man and Herbert Taub, 687 pp, 
$12.50 


Analysis of the circuits and tech- 
niques common to many of the newer 
fields of electrical engineering are con- 
tained in this informative book. Cov- 
ered in some detail is information on 
amplifier circuits, electromagnetic de- 
lay lines, pulse transformers and 
blocking oscillators, transistors in 
pulse and digital systems and problems, 
among other things. (Order from Mc- 
Graw-Hill Book Co., Inc., New York.) 


Closed Circuit T.V. System Planning, by 
M. A. Mayers and R. D. Chipp, $10.00 


The unlimited possibilities of closed 
circuit T.V. in industry are discussed 
in this informative volume. Informa- 
tion contained in this book will help 
planners and managers in industry 
solve many of the problems facing 
them in training programs, remote op- 
erations, communications, sales and 
plant protection. (Order from John F. 
Rider Publisher, Inc., 116 W. 14th St., 
New York 11, N. Y.) 


Past Examinations for Professional Engi- 
neer, $2.00 


This book compiles past examina- 
tions given for Professional Engineer 
by the New York State Board of Ex- 
aminers to candidates appearing for 
the written examination. Their value 
to engineers in other states is evident 
since most boards have made an effort 
at uniformity in type, quality and 
quantity of questions. (Order from 
John D. Constance, 625 Hudson Ter- 
face, Cliffside, N. J.) 
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|. DIGITAL COMPUTER PROGRAMMING 


By D. D. McCRACKEN, General Electric Co., Phoenix, Arizona 


You can use this down-to-earth bock on the job, because it presents the practical 
aspects involved in actually working with automatic digital computers. You also get 
a clear-cut picture of the basic fundamentals underlying this fast-growing field. 
TYDAC, a mythical computer devised by the author, effectively illustrates principles 
and techniques of operation, if you have no computer available for practice. You get 
a better understanding of your own machine, plus a wider knowledge of programming 
in general. 1957. 253 pages. Illus. $7.75. 


2. AN INTRODUCTION TO SEMICONDUCTORS 


By W. CRAWFORD DUNLAP, JR., Bendix Aviation Corp. 


A thoroughly practical and informative work that surveys a// the important aspects of 
semiconductors, from research to devices. Covers basic concepts, properties of mate- 
rials, methcds of measurement, and applications. Written in easy-to-understand, non- 
technical language, this book presents the most recent developments in semiconductors. 
The practical treatment stresses physical background, minimizing theory. 1957. 417 
pages. 268 illus. $11.75. 


3. AUTOMATION IN BUSINESS AND INDUSTRY 


By EUGENE M. GRABBE, The Ramo-Wooldridge Corp. 


Tells you what's happening in the field of automation and how you can utilize it. 
Based on a series of lectures by 21 experts, this work offers you a wealth of authorita- 
tive, up-to-the-minute information on the fundamentals of automation, recent advances 
in techniques, and descriptions of automation system applications. 1957. 611 pages. 
284 illus. $10.00. 


4. TRANSISTOR CIRCUIT ENGINEERING 


Edited by RICHARD F. SHEA. Eight co-authors, all of the General Electric Company 


The latest information on transistors with emphasis on the practical engineering as- 
pects. Provides the tools for doing actual circuit designs and developing usable cir- 
cuits in all potential fields of applications. Shows you how to build successful audio 
amplifiers, radio frequency amplifiers, etc., using available transistors. 1957. 468 
pages. Illus. $12.00. 


5. PROGRESS IN SEMICONDUCTORS, Volume | 


Edited by ALAN F. GIBSON, Radar Research Establishment, Malvern, U. K.; P. AIGRAIN, 
Universite’ de Paris; and R. E. BURGESS, University of British Columbia 


Recent developments in semiconductors by eight specialists in the field. 1956. 220 
pages. Illus. $8.00. 


6. AN INTRODUCTION TO JUNCTION 
TRANSISTOR THEORY 


By R. D. MIDDLEBROOK, California Institute of Technology 


A logical presentation of the basic developments of transistor electronics, from funda- 
mental physical principles to practical circuit representations. 1957. 296 pages. 144 
illus. $8.50. 


Send for ON-APPROVAL copies. Mail this coupon today! 


JOHN WILEY & SONS, Inc. ISA-97 
440 Fourth Ave., New York 16, N. Y. 


I 
! 
Please send me a copy of the 
book(s) circled below to read i 
and examine ON APPROVAL. Nome vee : 
Within 10 days I will return the 
book(s) and owe nothing, or I Address I 
will remit the full purchase price, 

I 

I 


plus postage: City 4 Zone State 

[] SAVE POSTAGE! Check here if you ENCLOSE payment, in which case we 

will pay the postage. Same return privilege, of course. j 
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Automatic Controls for 
PRESSURE, FLOW and COMBUSTION 




























+ As demonstrated at the ISA show 


ad - W ASKANIA FINAL 


CONTROL ELEMENT 
The Model RF-697 Electrohydraulic Valve Actuator 





—<- enn af. 2 £4 




































_ ee 
STEEL Cover + \ —— 
———————— 

For Valves Requiring zs if 
Less Than 200 Ibs. Thrust 4 eas o oe 
The Askania Model RF-697 Electro- sear Wink i ; 
hydraulic Valve Actuator comprises a uA eran ti 
self-contained unit designed for pro- a u 
portional-position control, using sig- si v 
nals from an electronic controller, ——— +> p 
manual station or directly from a meas- a . _ 
uring element. ia bral . : 

Smaller, more compact and designed ai” ) Sees SD [A] 
for operating valves with 4 to 14 inch hea me \ \ et 
stroke requiring less than 200 Ib. thrust, i | y pads 
it operates from low level a-c or d-c saa a vi tar, 
signals. The d-c range is 1-5 or 4-8 ® he 1 
milliamperes. For operation on a-c eA 
signals internal rectifiers are provided. + a 
Design Provides Outstanding ‘ 
Operating Advantages _ Wide Valve Mounting Adaptability Valve Stem StallingThrust...200Ibs 


Sscinaitien teat on The Model RF-697 Valve Actuator Valve Stem Stroke..." to lh 
xclusive design assures stability, fast 44 be mounted on practically any Input Coil Resistance... Standat 


re mg and dependable operation valve. Typical valve mountings are coil resistance approximatel) 
eee oe OF Aer MINIMUM OF shown at the right, above: 12,000 ohms at operating temper 
MAINTENANCE. Note these important Cente: 

ee: Send for Application Bulleti 
No. 38.3 for complete information 


A. Mounted to provide a lever arm 
B. Mounting for sliding-stem valve 


- ae = 


1. Entirely self-contained C. Mounted on butterfly valve on this new Electrohydraulic Vale 

2. Operates directly from controller Important Specifications Actuator. Write Askania Regulaltt i 
without relays or converters Valve Stem Speed...5 inches per Company, 264 E. Ontaric Stree. 

3. Mechanically simple minute at 150 Ib. load habe Illinois. 






eee 






4. Easy to mount on valve—simple to — 


install ASKA NIA REGULATOR C COMPA! 


5. Competitively priced “CONTROLS FOR INDUSTRY”’ 


6. Designed to meet Underwriters’ | HYDRAULIC, ELECTRONIC CONTROLS & SERVOS, GENERAL SYSTEMS, 
Laboratories’ explosion-proof re- ENGINEERING & COMPUTER SERVICE, VALVE ACTUATORS & CYLINDERS — 


quirements for Class I, Group D, Seg Se ee 
Division 1 service. GENERAL PRECISION EQUIPMENT CORPORATION 1 
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nw FOR HIGHEST ACCURACY AND SENSITIVITY USE... 





Hastings Jet-Vane is a rugged air 
velocity vane of solid cast aluminum 
for rooftop or tower installations. 
Range: 3-200 mph. Used with 
indicators or recorders. 





Hastings Horizontally Non-Direc- 
tional Probe for accurately meas- 
uring. extremely low range air 
velocities. Range: 0-30 mph. Ex- 
panded scale below 5 mph. 





Hastings Model G Air-Meter. 
Velocity range: 0-6000 fpm. May 
be used ideally in usually inaccess- 
ible areas. 


HASTINGS 


AIR VELOCITY 


MEASURING INSTRUMENTS 


MODELS COVER RANGES FROM O TO 200 M.P.H 





DIRECT, INSTANTANEOUS READINGS... 
UNAFFECTED BY TEMPERATURE VARIATIONS . . 


IDEAL FOR REMOTE INDICATION OR RECORDING. 


Write Today for Complete Catalog Information 


Hastings Model B Precision Air-Meter for 
measurements of highest accuracy. Dual- 
scale meter with range up to 20,000 fpm. 
Directional or non-directional probes. 


HASTINGS-RAYDIST INCORPORATED 


Hampton 21, Virginia 


Cturers of Hastings Vacuum, Pressure, Velocity and Flow Measuring Instruments 


Electronic Surveying, 


September 1957 


Tracking, Positioning and Navigation Systems 


Circle 223A on Readers’ Service Card 























> NEW PRODUCTS 
a few EXHIBITORS’ PRODUCTS you'll see at the 
12th 4dnnual ISA Show, Cleveland Auditorium, Sept. 9-13 








—__ 








70mm Missile Tracking Camera 


This versatile 70mm data re- 
cording camera for missile track- 
ing provides a more detailed rec- 
ord of missile flight than 16 mm 
or 35 mm cameras. It minimizes 
the effect of tracking error and 
helps keep the missile within the 
camera’s 244,” by 2%” frame. 
Because of larger film size, 
it is possible to use greater focal 
lengths for greater magnification. 
Booth 426. Flight Research, Inc., 
Richmond, Virginia. 

Circle 1P on Readers’ Service Card 


Electronic Transmission System 


Using a differential transform- 
er transmitter and an electronic 
Dynamaster receiver, this new 


electronic transmission system 
measures pressure, differential- 
pressure, liquid level, tempera- 


ture, mechanical motion, etc. Re- 
ceivers can be mounted up to 
1000 feet from transmitters. Re- 
ceiver can be used with the trans- 
mitters as can standard 12” strip 
or round charts. Booths 918 
thru 930. Bristol Co., Waterbury 
20, Conn. 


Circle 2P on Readers’ Service Card 


Integral d/p Cell Transmitter 


Developed to meet research 
and pilot-plant needs for process 
operations such as ratioing small 
flows, the integral orifice d/p cell 
transmitter measures and trans- 
mits small flows, with a mini- 
mum range of 0.003 gpm of clean 
water and similar liquids, and 
from 0.007 to 0.020 scfm of air 
and other gases. Instrument has 
a manifold with a _ removable 
orifice through which the meas- 
ured fluid flows. Booth 701. 
Foxboro Co., Foxboro, Mass. 


Circle 3P on Readers’ Service Card 


Portable Oscilliscope 


A new industrial, medium- 
priced ‘scope has a-c and d-c 
amplifiers, d-c to 750 ke response 
and 20 millivolt rms per inch 
sensitivity. Medium band am- 
plifiers and high pulse response 
rate permit accurate measure- 
ments of modulation, phase rela- 
tions, voltage amplitudes and dis- 
tortion. Instrument has excel- 
lent stability. Booth 1323. Hic- 
kock Electrical Co., Cleveland 8, 
Ohio. 


Circle 4P on Readers’ Service Card 









Differential Pressure Indicator 


Company’s new differential- 
pressure indicator can measure 
both fast and slow transient dif- 
ferential pressures at any 2 
points in a hydraulic or pneu- 
matic system or on an aerody- 
namic model. Can also be used 
for short term measurements of 
the difference or sum of steady 
pressure at any 2 points. Can be 
calibrated by conventional static 
methods. Booth 317. Kistler 
Instrument Corp., North Tona- 
wanda, N. Y. 

Circle 5P on Readers’ Service Card 


Metering Valves 


Firm announces a new line of 
straight-pattern metering valves 
made of type 316 stainless steel. 
New series is equipped with a 
slow-rising stem that requires 20 
complete turns to open or close 
valves. Valves furnished with 
either a 1/16” or 1” orifice and 
a 14%” or 4%” NPT female con- 
nection. Maximum operating 
pressure is 3000 psi; temperature 
limits for brass valves is — 40° 
to 200° F and —60° to 450° F 
for 316 SS valve. Booth 1316. 
Hoke, Inc., Englewood, N. J. 


Circle 6P on Readers’ Service Card 


Valve Positioner 


These new side-mounted units 
combine the functions of a trans- 
ducer and a pneumatic valve po- 
sitioner. They are furnished for 
a controller output range of 1 
to 5 milliamperes, and for valves 
with strokes of 4” to 3”. Op- 
eration is on the force-balance 
principle—with all positioning 
forces, both pneumatic and elec- 
tric, acting on one axis. Booths 
813 & 815. Moore Products, 
Philadelphia 24, Pa. 


Circle 7P on Readers’ Service Card 


Mobile Recorder/ Reproducer 


Company’s newest instrumen- 
tation reproducer/recorder is a 
tiny mobile unit especially suited 
for data acquisition under ex- 
treme environmental conditions. 
A 2-track device, it drives 4” 
high-temperature tape at a 60” 
per-second tape speed to give al- 
most 4%4 minutes recording time. 
Operate at altitudes up to 200,000 
feet. Booths 1379, 1381, 1383. 
Ampex Corp., Instrument Div., 
Redwood City, Calif. 

Circle 8P on Readers’ Service Card 
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Get Your Own B-NOBATRON ! 


Multipurpose B-Power Source Available in Five Models, Ranging from 
300 to 1000 VDC Tops; Low Ripple, Accurate Regulation; Provide 
Filament and Bias Current in Addition to High Voltage Output. 


Here’s the economical and lasting answer to B-Power supply needs for nearly every 
laboratory, and many industrial operations. Nobatrons are built to last, and serve 
without maintenance. Damage to the Nobatron and its load is prevented by input and 
output fuses. Five models offer ranges of: 0-300 VDC, 0-325 VDC, 0-500 VDC, 
0-600 VDC, and 200-1000 VDC. All but the largest model deliver 6.3 volts for 
filament supply and all but the 300-B and 1000-BB offer 0.150 volt regulated bias. 
Regulation accuracy is within a maximum tolerance of .5%*, and ripple 
is held to five millivolts RMS or below (except for 20 mv. maximum on the 
200-1000 VDC model). Input range is 105 to 125 VAC, with frequency of 50, 60, 
or 400 cycles. B- Nobatrons may be used in either cabinet or rack mountings, and are 
a handsome contribution to their quarters. Your local Sorensen representative will be glad 
to tell you all about these B-Nobatrons. Write directly for technical data, to 
SORENSEN & COMPANY, INC. Richards Avenue, South Norwalk, Connecticut 





*Only .15% maximum variation on the 0-300; 
and .25% on the 0.600 models. ; 


SPECIFICATIONS 
3008* 3258 5008 6008 





aA aii i io 0-300 0-325 0-500 0-600 


0-150 0-125 0-300 0-500 0-500 


T) +0.15%** +0.5% +0.25% +0.5' 
ple 

) 5 max. 5 max. 3max. 20ma 

(voc) ° ios 0-150 0-150 0-150 al 


Max. Bias 
Circ. imp. 
(Ohms) 25000 25000 50000 


Max. int. 
imp. (Ohms) d 2.0 2.0 2.0 


AC Voltage 6.3/10 6.3/10 6.3/15 
(CT Unreg.) — amps amps amps 
; 6.3 at — ange cad 
. - 5 amps, series or 
SORENSEN & CO. INC 7 parallel (two outputs) 


, >. *may be connected positive or negative, in series or par: 
“= 1 ¢ conan _ **or +0.3 volts, whichever is greater 


s¢- 
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Expandable Small Instrument Cabinets 
These cabinets are 


available with either a 
bolt-on or hinged top. 
Using louvered or plain 
side spacers, a_ basic 
7”-panel-height cabinet 
can be expanded up to 


Zi. Nine different 
panel heights ranging 





, 


from 7” to 21” are 
available. Features include minimum of stacking, ease of access, 
and availability of standard stock parts. Booths 1313 and 1315. 
Amco Engineering Co., 7333 W. Ainslie St., Chicago 31, II. 
Circle 9P on Readers’ Service Card 

Reference Laboratory Standard 

New model 62 is a precision slotted line and VSWR indicator, 
designed as a reference laboratory standard in the measurement 
of VSWR from 1.02/1 to 100/1, impedance, fundamental and 
harmonic frequencies, relative power and attenuation loss in 





transmission lines over the frequency range of 1000 to 3000 Mc. 
Characteristic impedance is 50 ohms +1% residual VSWR less 
than 1.01/1. Booth 118. BJ Electronics, Borg-Warner Corp.., 
3300 Newport Blvd., Santa Ana, Calif. 

Circle 10P on Readers’ Service Card 


Variable Speed Reducers 
This new reversible 
speed reducer features 
instant reversing while 
running or stopped, 
without reversing the 
motor and with accu- 
rate speed repetition. 
Output speed can be 
set from 0 to 400 rpm. 
When unit is reversed, 
the output shaft re- 
verses the direction in- 
stantly. If different 
speeds in either direc- 
tion are desired, these 
can be set manually or by remote control. The reducer is avail 
able in models delivering 10, 15, and 20 inch-pounds constay 
torque through the entire speed range to zero rpm. Complete 
package is only 5%” high by 5%” wide by 10” long, including 
shafts. Booth 423. Revco, Inc., 1900 Lyndale Ave., South, Mig 


Minnesota. 
Circle 11P on Readers 


neapolis 5, 
Service Card 


Remote Mounted Positioner 

Firm’s remote mounted positioner is a compact, low om 
package designed to convert input air signals to pneumatic or 
hydraulic power signals to a power positioner for manipulating 
large mechanical equipment. When used to position large by 
terfly valves in response to the signal from a remote control point 
the air signal acts on a diaphragm in the positioner and displacs 
the small servo valve sending air or hydraulic pressure to eithe 
end of the power cylinder to rotate the butterfly valve. Moto 
is transmitted through follow-up linkage to the positioner cam 
returning the servo valve to null position when the butterfly vale 
reaches the position corresponding to the air-signal value. Boob 
1202. Hagan Chemicals & Controls, Inc., Hagan Bldg. Pitts 


burgh 30, Pennsylvania. 
Circle 12P on Readers’ Service Card 
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LITTLE VALVES 
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LITTLE FLOWS 
by 














P. O. BOX 5035 





DIAPHRAGM 
VALVES 


METERING cc's OF LOW 
FLOW AT 


BOOTH 218 


INSTRUMENT- 
AUTOMATION 
CONFERENCE & EXHIBIT 
CLEVELAND, OHIO 
SEPTEMBER 9-13 





TULSA, OKLAHOMA 


PUMP 


WITHOUT 
CORROSION 
or 


CONTAMINATION 


Liquids 
Gases 
Slurries 





Wavelike 
Motion 
of Steel 


= 


Forces Material Through Tubing 
Capacities 
0.2 cc per min. 
to 4.5 G.P.M. 
-. $60.00 t0 
$550. 00 





Prices range from.... 
depending on size 
and accessories 

Write for Catalog. 


SIGMAMOTOR, INC 


39 North Main St. @ Middieport, %. 
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> new products 


Arc Resistance Tester | | 
Model ART-2 arc-resistance tester is used in measuring resist- 
of insulating materials to high-voltage arcs and is supplied 
cz formance with ASTM specifications D-495-56T and fed- 
» a pieiheations LP-406, method 4011.2. Instrument has the 
pe arc-current steps: 10/8, 10/4, 10/2, 10, 20, 30, 40, 60, 
90, and 100 ma. Built-in timer shows arc resistance time, and 
readings are in 5 figures to 1/10 second. Calibrating electro- 
static voltmeters are built in, and a milliameter is provided with 
onenitiie switching to the proper range. Booth 629. Industrial 


Instruments, Inc., 89 Commerce Road, Cedar Grove, N. J. 
; Circle 13P on Readers’ Service Card 


Temperature Test Chamber 


Incorporating single-stage and cas- 
cade refrigeration systems with fully 
hermetic compressors and fitted with 
air-cooled condensers, this tempera- 
ture test chamber requires no instal- 
lation service other than single plug- 
in electrical circuits. Four standard 
assemblies are offered with low ranges 
: of —40°, —85°, —100° and 

f —120°F.; and high temperature 

@: ranges of +240° and +350°F. Op- 

wes ; tional relative humidity is 20 to 100% 

4 4 (limited by +35°F. dewpoint) and 

° ae 5% at +160°F. Positive seal is 

ee vw guaranteed by a dual door-gasket. 

Booth 1327. Tenney Engineering, Inc., Environmental Division, 
1090 Springfield Road, Union, N. J. 


Circle 14P on Readers’ Service Card 


VNew Leakproof Design — Chambers and 
Cartridges ''O" Ring sealed, no possibility 
of gas bypassing the cartridge. 








DEHYDRATION 
OF GASES 


HI-LO PRESSURES 
HI-LO FLOWS 


“PAT. PEND." 





VNo tools required to change cartridge or 
Mechanical Filter Element for cleaning. 


Vv Manual or Automatic Units. Portable, sta- 
tionary or airborne installations. 


WRITE FOR 
BULLETIN 





Aviation 


1735 w. FLORENCE AVE. 


ees 





LOS ANGELES 47, CALIF. 
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Vapor Pressure Recorder 


Developed by Shell Development Co. and licensed for manu- 
facture to Hallikainen Instruments, Model 1157 continuous 
vapor-pressure recorder has been designed for use on gasoline and 
other low pressure hydrocarbons. Model 1158 (not shown), 
which is a modified version of model 1157, is for use on higher 
pressures and is an apparatus for indicating proportions of bi- 
nary mixtures of petroleum gases by a particular vapor pressure. 





Both instruments accomplish the recording by reading of actual 
gage pressures of which only model 1157 can be correlated with 
the Reid Vapor Pressures. Both models are designed for use in 
class 1, Group D hazardous areas. Output is a 3 to 15 pneumatic 
signal which can be picked up by any pneumatic receiver type 
instrument and adapted for indicating, recording and control. 
Booth 849. Hallikainen Instruments, Berkeley 10, California. 
Circle 15P on Readers’ Service Card 


PRECISION “Pecnccneg 


Designed to your requirements 


@ MISSILE FIRE CONTROLS 

@ ROCKET FIRE CONTROLS 

@ CAMERA CONTROL SYSTEMS 
@ SEQUENCE PROGRAMMING 


(HSTROMENT CORP 


(ansiee, micniean, O84 
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TYPE MV-IICY 


{also available rack-mounted) 


The new Millivac MV-I11CY combination DC-micro- 
micro-ammeter, null-indicator, DC-amplifier and 
ultra-sensitive relay has a lowest measuring range 
of 0-100 uuA full scale and a highest range of 0-10 A. 


AS A METER it has 3% full scale accuracy and 
reads "forward", regardless of polarity, no lead 
switching being required. 

AS AN AMPLIFIER it can be used to drive ink re- 


corders and other indicating devices. 


AS A NULL INDICATOR it is polarized, that is 
positive currents read to the right and negative 
currents to the left, regardless of overloading. 





AS A RELAY it provides a wide selection of sensi- 
tivities, ranging from 50 uvA to 5 A DC. This is 
the ideal control relay for delicate automation 


circuitry. 





Visit Booth 510, ISA Show 


MILLIVAC INSTRUMENT CORP. 


BOX 997, SCHENECTADY, N. Y. 


Tomothow is our yesterday 
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Frequency Analyzer 


Here is a frequency analyzer 
that determines the frequency 
and amplitude of the individual 
components of a complex wave in 
the range of 2 to 25,000 cycles. 
With TP-629 control panel and 
TP-628 servo drive, the TP-625 
frequency analyzer will auto- 
matically track to a frequency 
established by the speed of the 
equipment under analysis. Odd, 
even or fractional ratios can be 
established by the control panel. 
Auxiliary equipment 
only one external signal, a fune- 
tion of the fundamental fre- 
quency of the equipment being 


requires 





analyzed. Booth 217. Technical 
Products Co., 6670 Lexington Avenue, Los Angeles 38, 
Circie 16P on Readers’ Service Card 


Differential-Pressure Controller 


Model 237 differen- 


tial-pressure controller 


pe 


features firm’s rupture- 
proof bellows unit. It 
is furnished in differen- 
tial-pressure ranges 
from 0-20” W.C. to 0- 
50 psi, with static-pres- 
sure ratings up to 6000 
psi. A variety of 
housing materials 
is available including 
aluminum, steel, alloy 
steel and stainless steel. 
Standard control ac- 
tions include on-off, dif- 
ferential-gap and _ pro- 
portional. Booths 242-244. Barton Instrument Corp., 580. Mon: 
terey Pass Rd., Monterey Park, Calif. 
Circle 17P on Readers’ Service Card 





Adjustable Automatic Program Timer 


In many ways similar to company’s “Programonitor”, this # 
adjustable automatic program timer for continuous multisit 
circuit control is provided with a constant-speed drive activated 
by a synchronous motor, which permits programming and 
of complex switching patterns on a time basis. Overal] time 


+ 





cycle is adjustable over the entire range of the unit, and set 
racy is unaffected by the length of the overall time cycle oF 
position in the cycle. Timers are available for any time 
to a maximum of 4,000 seconds (66 2/3 minutes). Range 
ets are specified in 100 second increments. ; 
and Control Corp., 5225 W. Electric Ave., Milwaukee 19, ™# 
Circle 18P on Readers’ Service Card 
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modern, compact, mobile 


SANBORN 
CONSOLE RECORDING SYSTEMS 


Up to eight problem variables can be recorded in inkless, permanent, 
rectangular-coordinate tracings — with Sanborn’s improved six- and eight- 
channel 156-, 158-5490 Console Systems. Less than four feet high and about 
two feet in width and depth, these Systems are completely mobile and de- 
signed for maximum operating convenience. Controls and indicators on the, 
sloping top panel include individual-channel attenuation, position, balance, 
sensitivity and stylus heat adjustments; switch for turning off B + of output 
amplifiers; chart drive motor switch (can also be remotely controlled); code‘ 
marker and/or one-second interval timer stylus switch. The Recorder unit, 
either six or eight channels, features paper loading from the top, and nine pre- 
cisely controlled speeds from 0.25 to 100 mm/sec. Four dual-channel DC Driver 
Amplifiers of current feedback design are housed below the Recorder, and are 
mounted on a chassis which may be withdrawn for inspection. 





Moo 


Electrical specifications of the Console Recording Systems include a basic 
sensitivity of either .01 volt/chart division (5490 types) or 0.1 volt chart division 
(5495 types); linearity of 1%; drift less than 1/2 chart division/hour (5490), less than 
1/20 chart division, hour (5495); flat frequency response to 20 cps, down 3 db at 60 cps 
for all amplitudes to 5 cm peak; either single-ended or push-pull input signals of 5 
meg. impedance (each input lead to ground). 


A useful companion instrument is the new Sanborn Model 183 Programmer, de- 

signed to provide a connecting link between an analog computer and the Console Record- 

ing System. Shown mounted at the top rear of the Console, the Programmer operates 

the Console in the following automatic sequence: turns recorder drive on—feeds calibra- 

tion signals to all channels — reads initial DC levels of computer—closes contacts to start 

computer problem — records computer output for a preset chart length—turns off recorder 
drive and resets itself for another cycle. 





ee See Gree 
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“Visit Sanborn Booths 1318-1320 ISA Show, Cleveland, Ohio, September 9-13, 1957” 
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> new products 





Hot-Wire Anemometer 


For measuring high-speed flow phenomena, these constant tem- 
perature hot-wire anemometers offer frequency response of dc to 
1000 cps and noise level of less than 1% of the mean flow level. 


Control-Valve Actuator 


Diaphragm control-valve actuators fea- 
ture new split-coupling which joins the ac- 
tuator spring to the valve-plug stem. The 
stems do not meet or engage, allowing the 
actuator to be completely removed without 
disturbing the packing-box bolting. No 
valve disassembly is required when a po- 





sitioner is mounted in the field. Every 
valve is equipped with a universal bracket 
for the mounting of any positioner. New 
actuators are available in 3 standard sizes 


Constant temperature operation greatly simplifies use, making 
them available for industrial purposes. Operation is completely 
No time-constant testing or gain settings are required. 
Output impedances are 1OK and 100K ohms. Booth 203, Aero 
Research Instrument Co., 315 N. Aberdeen St., Chicago 7, III. each size covering 12 different construc- 
Circle 19P on Readers’ Service Card tions. Booths 1343 and 1345. Hammel- 
Dahl Co., Warwick Industrial Park, Provi- 

dence 5, Rhode Island. 


automatic. 


Automatic Industrial T.V. Camera System 
Circle 21P on Readers’ Service Card 


Firm’s industrial T.V. 
camera line has been 
expanded to _ include 
standard units, provid- 

ing a B-T camera sys- 
| tem with many unique 
features. The “Observ- 
* er” camera has a spe- 
cial single video-output 
equipped with resolu- 





pe New Thermometer Series 

A new thermometer series including 
recorder-controllers, indi- 
cators and indicator-controllers has 
just been announced. Series 4000 re- 
corders and recorder-controllers use 
large 12” easy-to-read charts. Uni- 
form accuracy over the entire scale is 
assured by the use of mercury-ac- 


recorders, 


tion control, supplying tuated sensing elements.  Single- 
1.0 volt of video signal pen recorder-controllers use _plug- 


and ability to resolve in type control chassis. New tem- 
in excess of 600 lines. perature indicators and indicator-con- 
The automatic light compensator instantly adjusts voltages to trollers have an indicator scale which 
beam, target and gain control points to prevent any change in pic- is approximately 74%” long with 
ture quality, even if lighting varies by a factor of 150 times. black figures on a white background. 
The new video monitor has an improved d-c restoration and dis- Set point and controlled variables are 
tortion correcting circuit. Booth 507. Blonder-Tongue Labora- Booths 1195. 1197. 
tories, Inc., Newark, N. J. Rockford, III. 

Circle 20P on Readers’ Service Card Circle 22P on Readers’ Service Card 
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= OY precision engineerin 


with farsighted practieal design 


When a unit bears the IDEAL nameplate, you 
can rest assured it has been built to exacting 
standards and engineered to prepare for your future 
requirements. Here are just a few outstanding Ideal- 
Aerosmith products. 











Model 1252 Instru- 
ment Test Turn- 
table furnishes 
rate of turn in azi- 
muth, to the left 
or to the right, of 
90, 180, 360 and 
1080 degrees per 
minute. 


To fill a definite need for valves 
which give “sensitive” adjust- 
ment, Ideal manufactures a line 
of high grade bronze needle 
valves in both the straight and 
angle types. These valves pro- 
vide a precise control of small 
flows in the handling of liquids 








Precision automatic indi- 
cating barometers and 
manometers offer con- 
tinuous measurement of 
absolute and differential 
pressures. Rules out 
human error. 


Barber-Cotman Co, ) Wheeleo 













































or gasses. 
3913 Evans Avenue 


4 | Cheyenne, Wyoming 
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Write for FREE illustrated catalog! 
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IDEAL-AEROSMITH, ING 


12909 S. Cerise Avenue 
Hawthorne, California 
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Douglas 
will train you fo 
PROGRAM 


BIG COMPUTERS 


*. ...a Challenging new field that 


offers ground-floor opportunities to qualified personnel 


Five years ago, there were less than 100 specialists 
programming big computers. It is expected that by 
1965, industry’s needs will exceed 100,000. 

Douglas Aircraft, a pioneer in this field, is rapidly 
expanding its computing operations. You will be 
trained while working with expert programmers. In 
Southern California, you can conveniently attend 
some of the nation’s leading universities offering 
specialized courses in computing. Advancement will 
be as rapid as your ability to apply your new talents. 


# 


GO FURTHER WITH QOUGL Ln, FIRST IN AVIATION BOX H-620 
\ Ay _ 


September 1957 


Our computing engineers are involved in every 
phase of aircraft and missiles work... including 
many long-range commercial and military projects 
of vital importance. 

Programming requires an alert and logical mind 
and the ability to organize large projects without 
losing sight of details. If you have had formal train- 
ing in mathematics, science or engineering, your 
professional future at Douglas in programming can 
be unlimited. 








For complete information, write: 


JOHN LOWE 


CHIEF, COMPUTING 
ENGINEERING SECTION 


DOUGLAS AIRCRAFT COMPANY 


SANTA MONICA, CALIFORNIA 
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: d Shaft Position Transmitter 
» me pro ucts Infinite resolution 


and a null point at the 
center of rotation are 2 
of the many features of 
the highly accurate 








New Telemetering System 





A new pulse-duration -meteri system for trarsmittine an , “a 
n pulse-durati pr metering pot. trarsmitting and shaft-positioner _ trans- 
receiving measurements of pressure, erature 
, era : Mh  acregagte —— evel, sampexat ae mitter. Instrument con- 
flow and related variables, features a unique combination of time- sts of a standard 3 
sists as P 3. 
yroved Brown recorders, switc ‘ si s iti: ’ ; 
I ; ders, s itches and sensing element ‘ Initial turn, slide-wire poten- 
installations will be in water works, pipelines and similar utilities. eeeinie utile Bon te: 
Booths 802-814, 901-915. Minneapolis-Honeywell Regulator me 
: A na . ; ; corporated within its : 
Co., Wayne and Windrim Avenues, Philadelphia 44, Pa. sse fixed resistors wired in a bridge circala 
case >) bl s e é y r 
Circle 23P on Readers’ Service Card P ‘ ne leg of the 


bridge is shunted with the variable section, and output ¢ap 
read on a sensitive light beam galvanometer. Linearity , 
+360° rotation is about +0.11%, and linearity over thew 










New Control Valve 


This new control valve is of the +540 range is +0.37% or better. Booths 1359, 1361, 1363, 
eccentric type with a_ resilient- G. M. Giannini & Co., 918 East Green St., Pasadena, 
faced plug. The plug can be Circle 25P on Readers’ Service Card 


faced with Hycar, Neoprene or 


Teflon for corrosive applications. New Dial Thermometer 





Facing not only helps to achieve A new 3%”-dial thermometer, model 
a drip-tight shut-off, but also has 1035, fits all bi-metallic wells. Stem can 
excellent abrasion-resisting prop- be placed at any angle and case rotated 
erties. Valve can be furnished in to any readable position without affecting 
sizes from %” through 20” in a the accuracy of the instrument.  Instru- 
wide variety of materials, includ- ment has a 4” bulb, rugged stem which is 
ing semi-steel, Ni-Resist, bronze, unaflected by bending, and 1%” NPT fit- 
rubber-lined steel, Monel, stain- ting. Features include direct drive Bour- 
less steel, etc. Built-in positioner don coil, filled system, external calibra- 
for positive valve movement, “O”- tion for zero setting, no sticking at any 
ring piston seal, totally-enclosed temperature, stainless-steel case and accu- 
operator housing, provisions for racy of one scale division. Booths 723 
manual operation and position indication are among the many and 725. Palmer Thermometers, Inc., Cin- 





features. Booth 503. DeZurik Corp., Sartell, Minn. cinnati 12, Ohio. 
Circle 24P on Readers’ Service Card Circle 26P on Readers’ Service Card 
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inst 
The Levin micro-drilling equipment — 
shown here can be used with the peri 
smallest drills available. It is de and 
signed so that the drilling does not now 
depend on the operator's sense of Inck 
feel. The drill can be retracted for ever 
chip removal and returned to the all y 
drilling position without striking cove 
the bottom of the hole. While com = 


mercial drills can be had as small ia 
as .0016” this micro-drilling a 


D RI LL M ! Cc RO- H ©) LE S paratus has successfully produced 


holes as small as .0006”. 
DOWN TO .0016” with SPEED & ACCURACY Send for Catalog M deserting 


complete line of instrument lathes 


ON ZEVIN , INSTRUMENT LATHES 9 or 








LOUIS LEVIN & SON, INC.—3610 S. BROADWAY—LOS ANGELES 7, CALIFORNIA 
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you can put your finger on digital voltmeter accuracy 


ONLY NLS GIVES YOU 
THE RELIABILITY OF 
OIL BATH SWITCHING 


The BIG difference that can’t be explained away is 
the exclusive NLS oil immersing principle in digital 
instrument stepping switch lubrication! Sealed in a 











LINEAR SYSTEMS, 


DEL MAR, CALIPOI 
a ee es 








bath of specially refined oil, these electrical contacts 
as well as their driving mechanisms never need 
periodic disassembly for lubrication; constant accuracy, trouble-free operation 
and longer life are the results. NLS originated the automatic digital voltmeter and 
now manufactures a wide line of related electrical measurement instruments. 
Inch-high illuminated numerals provide high speed readings easily understood 
even by unskilled personnel. Automatic data recording equipment is available for 
all voltage or resistance measurement units. The NLS line of digital instruments 
covers the full range of engineering and scientific applications in this field. We 
will meet your most exacting requirements for electrical measurement instru- 
mentation. Please write our home office at Del Mar Airport, California, or 
contact our representative nearest you. 


Originators of the Digital Voltmeter 


non-linear systems, inc. 


Del Mar, San Diego County, Calif. 
Phone: SKyline 5-1134 








pa ne : or Digital Ohmmeters « AC-DC Converters « Data Reduction 
+999.9 at a to Systems + Digital Readouts + Peak Reader Systems 


¢ Binary Decimal Converters + Digital Recording Systems 
101 
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NLS AT CONVAIR, SAN DIEGO 
Approximately 100 NLS digital instruments 
are currently conserving precious engineering 
time at Convair, San Diego. They are used in 
conjunction with analog computors and auto- 
matic test equipment for testing electronics and 
electrical parts in the receiving department 
and for inspection of completed electronic 
assemblies in production. They are also used 
as master meters for meter and other equip- 
ment calibration in the general laboratory. 


NON-LINEAR SYSTEMS, INC. 

Dept. A-957, Der Mar Airport, Del Mar, Calif 
Please send technical information on: 

(—0 AC or DC voltmeters [] ohmmeters 

() analog-to-digital Cj automatic testing 
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So SIMPLE that 
“Specials’’ are 
Likely to be 
Standard! .. 





A sleeve, raised 
' and lowered 
within a non- 
magnetic tube, 
attracts or 
releases an Alnico 
magnet attached to 
a mercury switch. 
Basically, this is 
Magnetrol 
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“MAGNETROL 


The World's Most Dependable 


LIQUID LEVEL CONTROL 


Because of the utter simplicity of Magnetrol’s magnetic 
operating principle, standard models can be easily 
adapted to meet any special requirements for pressure, 
temperature or corrosive liquids . . . and usually at 
little extra cost. This Magnetrol versatility has solved 
all kinds of tough level control problems. . . and given 
our engineers wide application experience that can be 
invaluable to you. 


Magnetrol is so simple that failure is all but.impossible! 
Using only permanent, unfailing magnetic force for its 
operation, there’s nothing to wear out... no dia- 
phragms or bellows to stiffen and rupture... no 
electrodes to short or corrode ... no packing to bind 
or leak. Magnetrol is practically maintenance-free! 
Magnetrol units are available for controlling level 
changes from .0025-in. to 150-ft. . .. with multi-stage 
switching when desired. Send coupon for full details. 


MAGNETROL, Inc. 


[Sa eee eee ee eee 


Send Coupon 
For Full Details 
mee one geek 
MAGNETROL, Inc. 2120 S. Marshall Bivd., Chicago 23, III. 


Please send me catalog data and full information on 
Magnetrol Liquid Level Controls. 6 





Nome 








Address 





City —_—_—_——Zone — State ~ 


Dl MN a i ain at lin ch telnienteemens enema 
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Pressure Controllers 


A new series of 
“Wizard” pressure con- 
trollers have great flexi- 
bility. Standard pro- 
portional controller can 
easily be converted in 
the field to (1) a 2-po- 
sition controller, (2) 
pressure transmitter, 
(3) controller with re- 
mote set and (4) 
portional-plus-reset con- 


pro- 


troller. Using a_ uni- 
versal case, controller 
can be remotely 





mounted on a wall or panel, or yoke mounted on a control valve 


Bourdon tubes have ranges from 25 to 10,000 psi. 


Proportional 


band is pneumatically adjustable from 2% to 100% of tube range 
Reset action is adjustable from 0.03 to 27 minutes per repeat 


Booths 914, 916 and 1003. 


Iowa. 


Fisher Governor Co., Marshalltown, 


Circle 27P on Readers’ Service Card 


“Suitcase Size’’ Data Logger 


This suitcase size 
data logger is designed 
to meet the 
ments of test facili- 
ties, laboratories and 
field projects. The unit 
can easily be carried 
by hand to any loca- 
tion and put op- 
eration in a few mo- 
ments. The logger 
shown up to 50 
analog and 


require- 


into 


scans 
variables 


presents data as typewritten log sheets. 





Other models | read-out 


data on tape punch, card punch or Victor or Clary printer. 
Standard models accept outputs from thermocouples, resistance 


bulbs, strain gages, etc. 
Glen Cove, N. Y. 


Booth 1256. Hanson-Gorrill-Brian, Ine, 


Circle 28P on Readers’ Service Card 


Water-Cooled Pressure Pickup 


This high-tempera- 
ture pressure, transduc- 
er, designed for 
in rocket and jet 
gines, high-temperature 
chemical reactions and 
other high-temperature. 


use 
en- 


high-pressure applica- 
tions, uses the same 


catenary diaphragm 
and 


firm’s highly successful 


strain gage as 


air-cooled 
pickups. 


pressu! 


withstand gas temperatures above 5000°F. 
Transducer is immune to external 
tion and mounts flush so that the change of volume it cause 


is flat to 10,000 cps. 


the pressure chamber is negligible. 
and 0-2000 psi ranges with 1% full scale accuracy. , 
833, 835. Norwood Controls, Unit of Detroit Controls, Divisiom§ 
American Standard, Norwood, Mass. 

Circle 29P on Readers’ Service Card 





The water-cooling system enables the diaphragm @ 


Frequency respo® 


Models available for & 
Booths 


ISA Journd 


















AT LAST! 


A Dryer Reactivated 
ithout Heat ! 


=| NEW DEVELOPMENT OFFERS A DESICCANT TYPE 
“| DRYER SUPPLYING SUPER-DRY AIR OR GAS WITH- 
QUT COSTLY, PROBLEM-MAKING HEAT! 


: a | I Nn d U st rol a leader in the field of 






































dynamic dehumidification for over 10 years, introduces 
the new INDUSTROL HEAT-LES DRYER®* with the follow- 
ing advantages: 


@ 18 models available with chamber sizes from 2” to 30” in 
diameter which handle flows from 2 to over 1800 standard 
cubic feet a minute. 


The unit will provide effluent dewpoints of -100° F. to 
-140° F. continuously, regardless of even major fluctua- 
tions in the temperature of the gas or air. 


Installation costs reduced. 

Maintenance costs reduced. 

Effluent air or gas temperatures remain constant. 

Steam or electric heaters are not required, eliminating 
KW and steam consumption. 

Virtually all corrosion problems are eliminated, as the re- 
jected water is handled as a vapor rather than as a liquid. 
Explosion proofing costs may be eliminated completely by 
pneumatically operated control. 

Outdoor installation is simplified as insulation is no longer 
required. 





for free information and specifi- 
cations or contact your local 
Trinity Representative. 





INDUSTROL DRYERS ARE MANUFACTURED BY 


TRINITY EQUIPMENT CORPORATION 


ROSELLE PARK, N. J. — CORTLAND, N.Y. 
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acs IGORTO he =p new products 


Scanning Printer 


ALUMINUM CASES sacle hive 


1960 is a self-con- 


FOR INDUSTRIAL AND MILITARY USE tained unit capa- 
ble of converting a 
PRECISION-MADE TO SPECIFICATION parallel set of deci- 


mal contact closures 
into a printed digi- 
tal record. Basical- 
ly the unit consists 
of one solenoid per 
order which is acti- 
vated under control 
of a commutator lo- 
cated on the ma- 
chine which scans 
the closures to be 
printed as the machine cycles. Maximum printing capacity js 2 
digits per line with a minimum printing rate of 3 lines per se. 
ond. Booth 425. Clary Corp., San Gabriel, Calif. 
Circle 30P on Readers’ Service Card 





Multi-Channel Computer Control Link 





“The  Addaverter” 
translates data in both 


MILITARY CASES digital and analog 


(per Joint Military Specifications) for Air Force, Navy, forms and makes them 
Army and other military branches’ applications. Halliburton compatible so that the 
Series 120H. two types of systems 

Water-air tight, shockproo!. Available in all sizes. Reusable can be effectively in- 
storage, shipping and carrying cases for Aerial Cameras, Aero- terconnected. It may 
logical Equipment, Electronic Controls, Radio Devices, Navi- be slaved either to the 


gation Instruments, etc. Requires no special packaging or computing program of 
crating. a digital computer or 


to any standard volt- 
age-range analog de- 
vice. The instrument 
has an internal “memo- 
ry” enabling it to receive digital commands or data, or to collec! 





INDUSTRIAL 
and 






| . 
MILITARY | a set of translated analog events prior to transfer between the Wiai 
| two systems. Accuracy is +0.1% of actual voltage or number, or the « 
CARRYING CASES | +1 mv (whichever is greater). Depending on the number of men 
| conversion channels required, the system may occupy from 4 to all 1 
8 standard 7-foot cabinets. Booths 640, 740. Epsco, Inc., 588 
Commonwealth Ave., Boston 15, Mass. Ove 
Circle 31P on Readers’ Service Card psi, 
The 
| High Resistance Megohmmeter con 


Weather tight—lightweight. M — ee 
Available in various sizes, Ele wer i" Pe, 
complete or without interior , 2. of E my aa his 
details to your specifica- ee 
tions. Series 100X. 
Applicable for enclosure 
of Electronic Controls, 
Radio Devices, Cameras and 
Equipment, Aerological 
Equipment, Navigation 


new type _high-resist- 
ance megohmmeter cov- 
ers a wide range of re- 
sistance — from 50,000 
ohms to 200,000 meg- 


ohms, over 10 ranges, 










Instruments, Medical with 2 fixed test poten- The 

Apparatus etc. tials (100 and 500 FM 
: volts d-c) — and has 

. . a can 

a scale reading also in ’ 

as fe 


conductance. This is 
the first instrument of : ; 
information write to its kind to be calibrated in conductance as well as in arene 
It is direct reading and requires no external power supply. 
‘ | curacy is better than +1.2% of full scale in each range xP 
HALLIBURTO N, INC. Dept. #2-3F, | in ii of conductance. Weighing only 22 pounds, it is espe 
4724 South Boyle Avenue, Los Angeles 58, California cially suitable for field work. Booth 405. Herman H. Sticht Co. 


Telephone: LUdlow 8-318] Inc., 27 Park Place, New York, N. Y. 
Circle 236A on Readers’ Service Card Circle 32P on Readers’ Service Card 
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0.05% accuracy 


attainable with 


PORTABLE SECONDARY 
STANDARD 





Wiancko Engineering Company announces a new pressure standard for 
the calibration of pressure instruments, and for direct pressure measure- 
ments. The instrument is highly accurate, portable, compact, and covers 
all normal pressure ranges. 


Overall accuracy is +0.05 percent for full scale ranges of 5 psi to 2500 
psi, and +0.1 percent for ranges of 3000 psi to 10,000 psi. 


The light-weight unit, approximately 25 pounds, can be moved about 
conveniently, or it may be rack-mounted on fixed or mobile racks. 


THE SECONDARY STANDARD HAS THESE ADVANTAGES: 


Interchangeable pressure heads, covering ranges of from 5 psi to 
2500 psi absolute and differential, and to 10,000 psi gage pressure. 
y Only one secondary standard is necessary for any number of pres- 
sure heads. 
9 The output, easily displayed on a frequency counter, is also suitable 
for recording in digital form on standard digital printers. 
The unit consists of a special Wiancko pressure pickup, a precision 
FM oscillator, and an integral power supply. This secondary standard 
can, simply and easily, be adapted to measure other parameters such 
as force, acceleration, and displacement. 


Wiancko Engineering Company 
255 N. Halstead, Pasadena, California 
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Ball Co., 


one 


| 

eT 
\ ed 
\1/ 

\I/ 


V 
to vour specifi 
requirements 


growth to one of the 

ading producers of balls is 

f a look-ahead policy that 
enabled us to deliver the right 
oh Misl-MaleliMilul-Mialelsicelge Melita a 
the widest possible range of 
oh i-ialol Ms ticlileloige MMelslo MJ e\-tale]| 


amo laloMalolshi-tagelt) Mel lle) Ze ah ales F 
| 


istic, teflon, glass and hollow balls 


elie idelol-t Migelumitiialll michael 


wide range of sizes 
> forimmediate 
ye stock. At your 
s is Hartford's vast 
ckground of ball experience, engi 
JalaleMt-18 214-2 MelaloM lol olelachicla miclaie 
At your fingertips can be Hart- 
new Ball Catalog, the indus- 
nost comprehen- | 's 
sive guide to the 
ry -1i-Yailels Meh preci- 
nN balls. Send 
your copy 


loy! 


PRECISION BALLS « BEARINGS 





Inc., 71 Jefferson Ave., West Hartford 6 Conn. 
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> new products 





Transistorized Temperature Controller 


New transistorized temperature 
controller is adaptable for ei- 


ther thermocouples or resistance 
bulbs. Transistors add to both 
life and durability of instrument 
and provide greatly improved 
sensitivity—acting on a tempera- 
ture change of only %°F. Con- 
troller uses regular a-c line volt- 
age, making standard cell and 
battery no longer necessary and 
eliminating the need for pe- 
riodic standardizing to compen- 
sate for instrument drift due to 
change in battery voltages. Cali- 
bration accuracy is guaranteed to within 4% of scale span, Seale 
covers temperature from a low of 320° F to a high of 3000°F. 
Booth 1461. Thermo Electric Co., Inc., Saddle Brook, N. J. 
Circle 33P on Readers’ Service Card 





Electric Recording System 


Firm’s 2 and 4 chan- 
nel electric recording 
systems can record any 
pressure up to 15,000 
pounds, any rpm up to 
3,000 and can _ also 





simultaneously record 
any operational or 
chronographic — signal. | 


Recorders may be used 
in conjunction with 
load measuring equip- 
ment by transmitting 
hydraulic signal from 
the compression cell to 
the test gage and the 
recorder with a trans- 
ducer tied into the 
system. The transducer converts the hydraulic signal to an elec 
Recorder may be located any distance from the 
Martin-Decker Corp., 3431 Cherry Ave, 





trical signal. 

test area. Booth 1248. 

Long Beach 7, California. 
Circle 34P on Readers’ Service Card 


New Gas Blender 


This new instrument is a thermal 
conductivity gas analyzer recorder- 
controller of high zero stability and 
low noise level. The gas blender fea- 
tures a specially designed mixing 
chamber and proportioning valve ac- 
tuated by fast response sampling sys- 
tem and cell. The sampling system 
and cell provide user with quality con- 
trol of continuously-flowing special 
atmospheres and binary gas mixtures 
such as argon-oxygen, argon-hydrogen, 
nitrogen-hydrogen and others. Also 
(not shown) is an anemometer cell 
which has four filaments, 2 directly 
in the sample stream and 2 in diffu- 
sion cavities. Very low flow rates in 
closed systems may be measured by 
bridge balance. Instruments can be 
seen in operation at the Cleveland 
Show at Booth 1451. Manufactured 
by Gow-Mac Instruments Co., 100 
Kings Road, Madison, N. J. 

Circle 35P on Readers’ Service Card 
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Dependable instrumentation 
for measuring, recording... 


Engineers and technicians use Hathaway equipment because of 
the desirable features and proven dependability. Investigation has 


prov 


en it is their best instrument investment. 


Whether you require standard or special custom instruments, you 
can discover that Hathaway equipment meets the most exacting 
standards of economy, accuracy, versatility and convenience. 


Visit our |. S. A. Show display, Booth 801, in Cleveland, Sept. 9-13 


HAMILTON WATCH COMPANY 





HATHAWAY /VNSTRUNMENT DO/VU/S/ON 


Dept. K, 5800 East Jewell Avenue + Denver 22, Colorado 





hg i 
Hed 
| 
S-25 Oscillograph 
New... unparalleled operating convenience 
and versatility ... 36 channels... push but- 
ton selection of chart speed change com- 
plete remote control... time lines | to 1/1000 


Write for Bulletin 61 


sec. intervals. 








$14-E Oscillograph 

This low cost, versatile, general utility oscil- 
lograph has 9 easily selected chart speeds 
... drum and continuously-driven record 
magazines available ... 1/10 to 700 in/sec. 
chart speeds. Write for Bulletin 62 








SC-16B Cathode Ray Oscillograph 


Indispensable for multichannel, high - fre- 


quency recording... records over a frequency 
range of d-c to 200 KC... 


chart speeds up to 6000 in/sec. .. writing rate 


upto 5,000,000 in/sec. H rite for Bulletin 63 


to 12 channels... 





RS-20 Strain Indicator 


For reading static strain easily and accu- 


rately .. . indicates strain on one large, easy- 


to-read dial... resistance and capacitance 
balancing controls ...2 micro-inches-per- 


inch accuracy. HW rite for Bulletin 64 








MRC-16 Strain Gage Control Unit 


Choice of carrier or wide-band amplification 
-+.3 channels . . 
response 0 to 6000 cps. . 
ducers available for use with this Hath- 
away instrument. Write for Bulletin 65 


. calibration circuits .. . 


. all types of trans- 
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MRC-21 Strain Gage Control Unit 


Choice of carrier or wide-band amplification 
... 6,8 or 12 channels ... automatic calibra- 
tion ... response 0 to 6000 cps. . . all types of 
transducers available for use with the Hath- 


away MRC.21. Write for Bulletin 66 


Circle 239A cn Readers’ Service Card 





Transducers 


For the measurement of physical phenom- 


ena such as acceleration, pressure, vibra- 
tion, force, temperature ... illustrated are 
the Hathaway PS-16 and PS-14 pressure 


type transducers. Write for Bulletin 67 
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For internal visual inspec- 
My fon — a _ inches to 85 
ect in lengt 
7 Wide field of view 
{ Interchangeable heads for 
' varying angle of view 
‘ Standard models for most 
inspections 
% Special designs readily 
fabricated from stock parts 





For remote observation 
of inaccessible places 
for hazardous processes 


Designed for specific 
applications in any 


length, diameter, field 
of view or magnification 


~ Kl Describe your problem fully. 
ty * Give diameter, length, irregu- 


@ 
ad 2 = — o* larities and other particulars. 
Drawings helpful. 


LENOX Instrument Co. 


2013 Chancellor Street - Phila. 3, Pa. 
Phone: Rittenhouse 6-6653 


Circle 240A on Readers’ Service Card 


CHANNELS AS YOU NEED THEM 


with NEW B & F Sub-Miniature, Unitized 
Automatic-Calibrating Bridge-Balance System for STRAIN 
GAGES, PRESSURE PICKUPS, ACCELEROMETERS, etc. 





@ Each Model 6-104 (20 cu. in.) is a complete 6 channel 
unit 

e@ Individual channel control features of larger models 
e Used alone for manual calibration or in groups with 
NEW Sub-Miniature Model 50-B Automatic Calibrator 
(80 cu. in.) 

e The MOST CONTROL IN THE 


PACKAGE 


Detailed information on this and other Strain Gage 
Control Systems available on request. 


kF instruments. Inc. >> 


7—~Wiyty, 4732 N. Broad Street 


Philadelphia 41, Pa. 
other products: Torque Meter Systems, Accelerometers 


SMALLEST 





DAvenport 9-2828 





Circle 241A on Readers’ Service Card 


250A 
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Standardized Density Gage 

Designed to accu- 
rately measure or con- 
trol process variables 
by measuring the densi- 
ty, specific gravity or 
per cent solids of proc- 
ess material is_ this 


standardized __radioac- 
tivity density gage. 
When installed on a 


10” diameter pipe, 
span of 0.2 and preci- 
+0.004 are 


realized. It can be 


sion of 





used on pipes larger than 10” or on pipes down to 3” in diame 
ter, and can be used also to indicate interface arrival in pipeline 
applications. All measuring components are located external » 
the vessel carrying the process material and operation is not af. 
versely affected by high or low temperature, pressure, viscosity 


etc. Booth 1129. Ohmart Corp., Dept. 134, 2236 Bogen St. 
Cincinnati 14, Ohio. 
Circle 36P on Readers’ Service Card 


All-Purpose Osciliograph 


Especially designed 
for unlimited 


tions, greatest conveni- 


applica- 


ence of operation and 
fine quality recordings, 
the new oscillograph 
features cartridge load- 


ing of record maga- 
zine; 12-inch wide re- 


cording paper capable 
of recording 18 chan- 
nels with the com- 
pany’s OA-2 and OA-3 


galvanometers and up 





to 48 channels with 
firm’s OV galvanome- 
ters; automatic re- 


instantaneous push-button chart 
and automatic trace density com 
By removing the S-25 panel for mounting in an accessor 

Beoths 1250, 1252 and 
Instrument Division, 580 


placement of burnt-out lamps; 
speed selection while operating; 
trol. 
box, a remote control feature is added. 
1254. Hamilton Watch Co., Hathaway 


E. Jewell Ave., Denver 22, Colo. 
Circle 37P on Readers’ Service Card 


Insulation Tester 


A new  4-position 
switch has been added 
to the Meg 
type Megger insulation 
tester to give it more 
Hand-oper- 
models 






popular 
& 
*2 
versatility. a) 
ated generator 
provide facilities 
available 


now 
not formerly 
in one instrument. 
Earth, line and guard 
terminals are arranged 
require no 
change of connections 
when switching to the 
ohm scale. The ratio switch divides by 10 the regular megohm 
scale; thus an instrument having a normal range of 0 to! 

megohms also has a range of 0 to 100 megohms. The discharge 
switch permits the discharge of capacitance in the apparatls 
under test. The R switch or ohm scale has a range from 0 
10,000 ohms. Booth 1030. Biddle Co., Philadelphia 


7. Pennsylvania 
Circle 38P on Readers’ Service Card 
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Regardless of your line requirements . . . if they involve 
the handling of highly corrosive, dangerous liquids or 
vases... you'll find the safe, practical answer in Koncen- 
trik and SSP fittings. Designed for lines up to and in- 
cluding 2” in dia. these field-proven couplings are ex- 
tensively used by most large chemical and pharmaceutical 
manufacturers . . . and all of the major atomic energy 
laboratories. 

Included in the standard and semi-standard selection of 
tube-to-tube and tube-to-pipe fittings are literally thous- 
ands of combinations from which to choose . . . with every 
stvle reflecting the know-how of an organization that 
has specialized in the production of high quality. pre- 
cision-made couplings since 1926. 


e Koncentrik Flared Tube Fittings with the patented ‘fully 
confined" Teflon® seal. 


e SSP Weld Fittings in O.D. Tube Sizes. 
e SSP Solder Fittings in O.D. Tube Sizes. 


e Koncentrik Stub Ends for tubing Connections to 
Flanged Equipment. 


e Koncentrik Pipe Unions featuring the exclusive "fully 
confined ‘'Teflon* seal. 


¢ Powell-Koncentrik-Fitted Valves for direct O.D. Tube 
Connections. 


e High Alloy Tube and Pipe Fittings to Your Specifica- 
tions. 


Complete catalog and technical data available upon 
request. 


VISIT BOOTH 506 


Koncentrik and SSP Fittings on Display 





STAINLESS 
MONEL 
NICKEL 


OT A TUBE FITTING PROBLEM? 


INCONEL 
HASTELLOY 





This cross section shows Koncentrik’s patented 

floating seat and “fully confined” Teflon* seal 

construction that gives you double protection 

against costly, dangerous line leaks. You get 

two positive seals instead of one . . . metal-to- 

metal and Teflion*. 

(1) Self centering, full-floating seat insures per- 
fect wedge-type seal. 

(2) Extra “fully confined” Teflon* seals. 

(3) Full wall thickness of tubing is utilized. 

(4) Extra long tube nut. 

(5) Heavy duty built throughout. 

*DuPont registered trade mark. 


THE SPECIAL SCREW PRODUCTS COMPANY 


Bedford, Ohio 





Telephone BEdford 2-6565 
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WHICH OF THESE FEATURES 
, DO YOU WANT ON YOUR 
CONTROL VALVES? 
vilt-in Positioner 

”0” Ring Piston” 

Totally enclosed Operator 
Provision for manual operation 
Straight-thru flow 

Drip Tight Shut-off 








THEY’RE ALL STANDARD ON 


|eplovyavial < 


COMIROL VALVES 





at low initial cost... 
... With low maintenance cost! 


These and other features of De- 









Zurik Control Valves make them 
the growing favorite where pre- 
cision performance is demanded. 
The decided advantages of De- 
Zurik Valves on control applica- 
tions, and an air operator engi- 
neered to fully utilize 
those advantages, re- 
sult in excellent con- 


trol characteristics. 


DeZurik Control Valves are available in sizes '/2"' thru 20", 
with on-off or positioning air or hydraulic operator, and in a 
full range of materials. Representatives in all principal cities, 
or for more information see us in Booth 503 at the ISA Con- 
ference & Exhibit in Cleveland. 


DeZuRIK 


CORPORATION 


SARTELL, MINNESOTA 


Circle 243A on Readers’ Service Card 










> new products 





Mass Flowmeter 

Measuring elements in this new 
flowmeter for measuring mass flow 
rates of fluids in laminar flow are 
completely separated from the 
fluid by the walls of the flowcell 
and are protected against chemi- 
cal and mechanical attack by the 
stream. Extremely small flow 
rates of a few pounds per hour 
and less can be measured with excellent resolution, as cap fw 
rates of highly-viscous materials. Model FM 100 operates on a 
very small constant-wattage input, and measures the temperature 
differential between an upstream and downstream sensing element, 
Booth 410. Industrial Development Laboratories, Inc.. 17 Pollock 
Ave., Jersey City 5, N. J. 

Circle 39P on Readers’ Service Card 


Magnetic Integrators 
Model ADC series 


integrators perform the function 


magnetic 


of converting analog voltages to 


pulses varying in time propor- 
tionately to the applied voltage. 
May be used as_ integrators, 
voltage-controlled oscillators, and 
modulators for FM tape record- 
ing and Units 


have no vacuum tubes and re- 


telemetering. 





quire no power supply other than 

the applied signal. Toroidal reactors and transistors assure long 
life and troublefree operation. Linearity over the computing 
range is within 3% in the ADC-3, and 1% in the ADC-4. Booth 
1474. Southwestern Industrial Electronics Co., 2831 Post Oak 


Road, Houston 19, Texas. 
Circle 40P on Readers’ Service Card 


New Angular Accelerometer 
4 new angular accel- 
erometer gives excellent per- 
either instru- 
control  sys- 


formance in 
mentation or 
tems. Just introduced, Mod- 
el AAO1-0207-1 is compactly 
designed with completely 
inertial ring. 
from 
zero to +% rad/sec*, to 
zero to 100 rad/sec*. Ex- 
cept in very low range, ei- 


symmetrical 
Available ranges are 





ther potentiometer or in- 

ductive pick-off can be furnished. 

2805 Canon St., San Diego 6, Calif. 
Circle 41P on Readers’ Service Card 


Booth 1321. Humphrey, Ine, 


d-c Timing Motors 

This basic d-c timing motor 
is of the 
manent-magnet type with an 
integral gear train. In appli- 
cations where no gear train is 


wound-rotor, per- 


required, a square mounting 


flange can be supplied. Is 
available in 2. basic 
Series 5300, for applications 
where speed regulation on the 


series. 


order of +10% at rated volt- 
age is required, has a no-load 
current from 25 to 100 milli- 
6300 is a 


special low-current version for 


amperes. Series 





operation on 45 vde with no- 
load current from 5 to 10 milliamperes. 


Motor speed is prope 


tional to voltage and can be varied over a wide range. 
replacement is seldom necessary since normal life is im exe 


ess of 
A. W. Haydon Co., Waterbury, Conn. 


n Readers’ Service Card 


sooth 721. 
Circle 42P 
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TEST EQuips 
4447 
TEL: mic 


LONG ISLan 
TEST EQuipy 
29-46 NOR 
TEL: Stay 





F MISSILES try wns 
MACHINERY 


covers the oscillograph recording field 

















TELEMETRY 
ong 





ing APPLICATIONS INDUSTRIAL APPLICATIONS 
.: @ QUICK-LOOK monitoring in the STRESS-STRAIN RECORDING with “first- 
telemetry ground station per- hand” read-out during test. 
mits continuous observation of 
missile in-flight programing re- @ PERMANENT record obtained at test site 
ote may be stored indefinitely for purpose 
of future data reduction. 

@ ON-THE-SPOT monitoring permits making _ in-flight 
function corrections in controlled missiles or piloted @ PORTABLE — extremely useful for field 
aircraft. test applications where a “multiplicity” 

of data must be collected with the least 

@ A NATURAL for mobile telemetry vans . . . compact, amount of instrumentation. 
rugged, low power consumption, record is PERMA- 

’ NENT, no fading or fogging when exposed to direct @ No amplifiers required for many appli- 
sunlight. cations. 
USES a variety of tubuler mirror 
EN GINEERS galvanometers pioneered by Century 
C.. . - = 
Check your requirements against these FEATURES! 
. @ Permanent continuous record produced within re- @ As many as 24 intelligence channels may be re- 
2 corder, corded on the 8-inch x 200-foot record roll. 
7 @ Devel 
au ga Poe ee on See @ Record is REPRODUCIBLE without loss of contrast by 
: ‘ lid, Bruning, etc., . . « NO deteriora- 
| @ HIGH CONTRAST photographic qualities . . . black ener 1. chntdaraamaaila aes 
: intelligence traces are recorded on light colored ' 
: background, @ Eliminates need for costly darkroom facilities. 


~~ COSTS NO MORE THAN OLD-FASHIONED METHODS 


e(( 





Century Electronics & Instruments, Inc. 
1333 NO. UTICA, TULSA, OKLAHOMA 


For further information, call on our nearest representative: 


EXPORT OFFICE: 149 BROADWAY, NEW YORK CITY —TEL.: BARCLAY 7-0562 


ae 


of 
ch PHILADELPHIA, Pa 
DALLAS, TEXAS REDWOOD CITY. Ca aw pifen Catir 7 Ta Cro Navt - wit . eT Taeio ¢ 
TEST EQUIPMENT SALES CO ARNOLD BARNES CO 7: can ; reo he a in see ip i acini aaa dh ee rere 
of 4447 N BODINE ST sath Guten on iy hag mens o .. c. G. HOLMES 6 & ave ELECTR : gpa CLECTRONECHAINCAL FNCUULTS 
TEL MICHICAl . oe TER 3 MARKHAM ROA 
GAN 4-182 TEL.: EMERSON 1.67 TEL: AXMINISTER 3-7011 













LONG ISLAND CITY, W. y . 

ucs Ri? 
TEST EQUIPMENT SALES Co G. S. MARSHA 
2946 NORTHERN BLVD panee | 
TEL: STILLWELL 4.7129 
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Spectrochemical Analysis 

Featured in this illustrated 24-page bro- 
chure, describing a variety of English- 
made prism and grating spectrographs and 
related accessories, are data on design, ap- 
plications and characteristics, plus specifi- 
cations tables and graphs. These graphs 
and tables permit quick comparison of in- 
dividual performance ranges. Jarrell-Ash 
Co., 26 Farwell! St., Newtonville 60, Mass. 

Circle 1L on Readers’ Service Card 


Automatic Control Systems 

Fully illustrated bulletin 1032 describes 
the application of automatic control sys- 
tems to large central station boilers. Op- 
eration of combustion, feedwater, feed- 
pump and soot-blowing controls are ex- 
plained through schematic diagrams. In- 
tegration of individual components into 
complete supervisory systems is also de- 
tailed. Copes-Vulcan Division, Blaw-Knox 


Co., Erie, Pennsylvania. 
Circle 2L on Readers’ Service Card 


Dial Indicators 

Recently developed dial indicators are 
explained in bulletin 557. Indicators per- 
mit direct comparison with specifications. 
High accuracy — 1/5 of a graduation over 
the entire range — allows operator to read 
full working tolerances on the indicator 
itself. Bulletin also describes a 100% 
shockproof system used in indicators, and 
lists models, ranges and graduations in 
which they are available. Petz-Emery, Inc., 


Pleasant Valley, N. Y. 
Circle 3L on Readers’ Service Card 


Air-Operated Valves 

Bulletin HB-6 describes company’s com- 
plete line of air-operated valves. The 8- 
page booklet gives construction details 
and operating characteristics, and includes 
valuable sizing data and a comprehensive 
listing of flow co-efficients to aid in se- 
lection. Valves incorporate the original 
close-coupled design and are available in 
all sizes, with diaphragm and cylinder 
actuators for on-off and throttling. Cono- 
flow Corp., 2100 Arch St., Philadelphia 3, 


Pennsylvania. 
Circle 4L on Readers’ Service Card 


Radio Frequency Duplexer 

Now available is a l-page data sheet dis- 
cussing type 149 duplexer which is a tuned 
cavity network designed to provide for 
coupling a transmitter and receiver op- 
erating in the 450 or 900 Mc bands to the 
same antenna transmission line without 
interaction, and with negligible loss of 
efficiency. Costs are low, since it elim- 
inates a second antenna and transmission 
line, reducing weight and permitting use 
of a single light, lower cost antenna sup- 
port. Budelman Radio Corp., 375 Fair- 
field Ave., Stamford, Conn. 


Circle 5L on Readers’ Service Card 
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Clinical Apparatus 

New equipment for biochemical, clinical, 
medical and other laboratories is described 
in a compact 42-page bulletin. Catalog 
contains apparatus recently developed to 
meet specialized needs. Material covered 
includes chromatography and electrophor- 
esis, spectrophotometry and instrumental 
analysis. Fisher Scientific Co., 363 Fisher 


Building, Pittsburgh 19, Pa. 
Circle 6L on Readers’ Service Card 


Conductivity Bridge 

Data Sheet E-95(2) describes the Jones 
conductivity bridge for precise electrolytic 
conductivity measurements and lists com- 
plete specifications of the bridge and such 
related accessories as highly-precise con- 
ductivity cells and a constant-temperature 
bath. Also shown is a schematic diagram 
demonstrating a typical laboratory set-up. 
Leeds & Northrup Co., 4934 Stenton Ave- 
nue, Philadelphia 44, Pa. 


Circle 7L on Readers’ Service Card 


Midget Industrial Thermometers 

A l-page data sheet explains midget in- 
dustrial thermometers, for tight corners, 
which are highly accurate and ideally suit- 
ed for installation in pipe lines, tanks and 
in solutions of oil, gasoline, water, etc. 
Simple construction permits replacement 
of tube without removal of well from in- 
stallation. Standard ranges are from —30 
to 120°F, 30 to 240°F, 100 to 300°F, and 
30 to 450°F. Weksler Thermometer Corp., 


Freeport, N. Y. 
Circle 8L on Readers’ Service Card 


High-Force Centrifuge 

Model K, a 51,000-times-gravity labora- 
tory centrifuge, is detailed in form SBK-1. 
Featured are details on insulated, core- 
ventilated rotors which make it possible 
to operate the centrifuge up to speeds of 
25,000 rpm in air without the rotor over- 
heating and without resulting problems of 
thermal convection in the rotor. A full list 
of available rotor speeds, technical data 
and specifications is also given. Spinco 
Division, Beckman Instruments, Inc., Palo 


Alto, California. 
Circle 9L on Readers’ Service Card 


Sensitive Pressure Transducer 

Model 22005 pressure transducer, de- 
veloped to meet the need for high sensi- 
tivity absolute pressure measurements, can 
be used with non-corrosive fluids. It will 
provide high resolution and resistance to 
environmental extremes, while at the same 
time giving a great deal of accuracy. Reso- 
lution is 0.0002 or less; hysteresis is better 
than + 0.3%; and repeatability is better 
than 0.3%. [Illustrated brochure and en- 
gineering sheets give all specifications and 
performance data. Physical Measurements 


Corp., 1650 19th St., Santa Monica, Calif. 
Circle 108 on Readers’ Service Card 


Air Temperature Pyrometer 

Featured in bulletin 2146B js type 2309 
B contact type surface-temperature pyro. 
meter which offers direct reading with , 
scale span of only 150°F — readahw: 


to the nearest 42°F. Special design jp. 
cludes response thermocouples — one for 
surface temperatures and another for air 
temperatures. Illinois Testing Laboratories 


Inc., 420 N. LaSalle St., Chicago 10, fll 
Circle 11k on Readers’ Service Card 


Static Switching System 
“Another Tool for Automation” js the 
title of an 8-page booklet which provides 
revised, up-to-date information on firms 
static switching system; gives examples of 
uses of each of the 8 basic static elements; 
describes operation of units; explains how 
various unit combinations are wedded to 
make up an integrated system; cites typical 
applications; and lists advantages. Gen- 
eral Electric Co., Schenectady 5, N. Y. 
Circle 12L on Readers’ Service Card 


Reducer and Nonreducer Motors 
Twelve-page bulletin S lists and describes 
265 standard stock reducer and nonreducer 
motors of various types and sizes. Horse. 
power ratings of the nonreducer motor 
listed range from 1/7 to /1500. Reducer 
motors, with speeds ranging from 833 to 
0.7 rpm, have torques of 12.8 in. oz to 219 
in. Ibs. Included are universal type a¢ 
and d-c motors and worm gear motor. 
Bodine Electric Co., 2254 W. Ohio St, 


Chicago 12, Illinois. 
Circle 13L on Readers’ Service Card 


Superpressure Catalog 
New 125-page superpressure catalog 
lists hundreds of standard and accessory 
high pressure equipment in addition to 
custom-built equipment designed for use 
at pressures up to 100,000 psi and temp 
eratures up to 1000°F. Catalog contain 
detailed information on reaction vessels 
valves, tubing and fittings, hydraulic and 
gas booster pumps, pressure generalon 
etc. Included is a special temperature co 
version table. American Instrument (. 
8030 Georgia Ave., Silver Spring, Md. 
Circle 14L on Readers’ Service Card 


Ring-Balance Flow Meter 

Firm’s new ring-balance flowmeter cot 
bines in one meter case a totally enclosed 
instrument in which no working parts a 
in contact with the measured fluid. There 
is a complete series of measuring elements 
for full-scale range from 0.5” WC at 5 
psig to 560” WC at 6000 psig, or 140” we 
at 15,000 psig. The ring torque at minimu® 
full-scale differential is 10 times the powet 
requirement. Quantity and density 
ing fluid is not critical. (Bulletin MSP. 
141). Hagan Chemicals & Controls, Inc. 


Pittsburgh 30, Pa. 
Circle 15L on Readers’ Service Card 


ISA Jowend 


' 
| 
| 
' 





| 














Ba 
offe 
yea 


sult 


Sept 


g Wi 


mn to 
r ust 
temp- 
atains 


Feist 


St.88528 


Fis 


& 





























ak i ry wet Cagis 
2 Ss ae 


casi 


eer 


Back from a thorough redesign, the P-4 has more to 
offer than ever before. All the advantages proved in 
years of actual use have been retained ... and more 
have been added. Chief among the improvements re- 
sulting from this complete re-evaluation are: 


e Even lower steady state air consumption—and 
increased amplifying relay capacity 

e Improved linearity plus increased gain in the 
error detection network 


e Greater independence from dirty air supply 
e Easily accessible external alignment adjustments 
e Improved frequency response characteristics 


@ Greater flexibility —new “‘Universal’’ design pro- 
vides 2-50% proportional action, on-off controller 
action, 2-100% differential gap action—in one 
controller! 


Brilliant instrument design has permitted all these im- 
provements with no change in bellows construction or 
motion balance principle of operation. In-case models 
still feature completely integrated in-the-case accessor- 
ies, free of troublesome links or complex external mem- 
bers. And they can still be mounted left or right with 
equal ease, permitting two to a single case if desired. 
Of course, a complete line of plug-in models for use 
with miniature instruments is still available. 


If you’d like to investigate the renewed P-4B con- 
troller first hand, call in the Fischer & Porter field 
engineer serving you... or write for new Catalog 53P- 

4000 to Fischer & Porter Co., 597 County Line Road, 

Hatboro, Pa. In Canada, write Fischer & Porter (Can- 

ada) Ltd., 2700 Jane Street, Toronto, Ontario. 


eereeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 





NOW ...the P-4 controller is better than ever! 


PERFORMANCE SPECIFICATIONS e SERIES 53P—P-4B CONTROLLERS 
Output pressure—3 to 15 or 3 to 18 psig 
Set point and process pressures for field or plug-in models—3 to 15 psig 


Index tracking at any output pressure—within 1% of scale (Reset 
controller) 


Temperature limit—225 F 

Supply pressure—17 to 22 psig 

Zero frequency gain (Reset controller)—approximately 300 
Derivative gain—approximately 12 

Field mounting manifold cut-off valve—air to open 

Steady state air consumption—0.08 scfm 








In Case Plug-in And 

Controllers Field Mounted 
On-off 53PR 4101 
“Universal’’ controller; 2-50% proportional, 

on-off, and 2-100% differential gap 53PR 4241 53PN 4240 

Proportional only 53PR 4301 53PN 4300 
Proportional plus fast derivative 53PR 4411 53PN 4410 
Proportional plus slow derivative 53PR 4421 53PN 4420 
Proportional plus fast reset 53PR 4511 53PN 4510 
Proportional plus slow reset 53PR 4521 S3PN 4520 
Proportional plus fast derivative plus fast reset 53PR 4611 S3PN 4610 
Proportional plus fast derivative plus slow reset 53PR 4631 S3PN 4630 
Proportional plus slow derivative plus slow reset 53PR 4621 S3PN 4620 
Ratio— Proportional plus fast reset 53PP 4511 





FISCHER & PORTER CO. 





Complete Process Instrumentation 
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> new literature 


Counting Instruments 


New condensed 4-page catalog shows 
heavy duty electric, stroke and revolution 
counters; electric counter actuators; small 
electric and stroke counters, coil winding 
counters and automatic batch counters. 
Prices and quantity discounts are listed. 
General Controls Co., 708-16 W. Jackson 
Blvd., Chicago 6, Ill. 


Circle 16L on Readers’ Service Card 


Electron Tube Inspection 


A reprint of an article from “American 
Aviation” gives details on methods used 
for automatic x-ray inspection of subminia- 


TEXas 0-3031 


ture electron tubes. Illustrated with photos 
and radiographs, the text deals with x-ray 
work that involves welds or wire stock 
measuring 0.003 to 0.015” in diameter. 
This new method permits 18,000 tubes to 
be checked daily. Phillips Electronics, 
Inc., Instruments Division, Mount Vernon, 
New York. 


Circle 17L on Readers’ Service Card 


Magnetic Tape Limitations 


The effects of heat, humidity and tension 
on magnetic tape are discussed in “Sound 
Talk”, a 3-page bulletin. Stress character- 
istics are shown in three graphs. The bul- 
letin points out that, where magnetic tape 
is used under abnormal or extreme condi- 
tions — as in recording instrumentation 
data at speeds as high as 100” per second 
in conjunction with high head pressures 


A.A. ANDERSON / 


» 





TER ELELLAAAL. 
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and high enviromental temperatures, 
tain properties of the recording media bk 
come critical. Minnesota Mining & Man. 
ufacturing Co., St. Paul 6, Minn, 


Circle 18L on Readers’ Service Card 


Solenoids for Industry 


Five listings of basic solenoid types 
adaptable to unlimited numbers of indus | 
trial applications are contained jn a new | 
1-page catalog. Easy-to-read tables pro- 
vide ready references to the forces de 
veloped by these solenoids alone. A-c and 
d-c readings for both continuous and jp. 
termittent duty are given along with ay 
accurate idea of the force required for 3 
particular application and its installation 
requirements. W. L. McMichael, Inc, 1428 
W. Hillgrove Ave., Western Springs, Il} 


Circle 19L on Readers’ Service Card 
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| TP-625 
IpFREQUENCY |} 
| ANALYZER | 






















1.S.A. Exhibit - Cleveland 
Booth 217 









The TP-625 Frequency Analyzer will measured in decibels, in percent of 
determine the recorded frequency- total signal or both. Results are indi- 
spectrum of a random wave cated on a calibrated attenuator and 
within the frequency range of 2 cps to on a meter. For permanent, detailed 
25,000 cps. In addition to analyzing analysis, high and low impedance out- 
random waves, the instrument will also = put are provided to drive a recorder. 
determine the frequency and ampli- When equipped with its accessory 
tude of the individual components ina servo system, the TP-625 will follow 
periodic wave within this frequency RPM, or multiples of RPM, in engines 
range. throughowt on operating range. 








Anical Products Co, 


INSTRUMENT DIVISION 
'0 Lexington Ave. Los Angeles 38, Calif. 








Wave components resulting from vibra- For specificotions and further informa- 
fion, pressure, strain, light, etc., con be _tion, write for bulletin 625-1-956. 
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SPECTRA spot meter 
Spectra Meter Now Used by: 


Lighting Engineers 

Still Photography 

High Speed Photography 
Aircraft Industry 

Electric Utilities 

Architectural Firms 

Motion Pictures & TV 

Street & Highway Departments 
Model Work 





Special Features of Standard Model: 
Extreme Sensitivity Range Human Engineering 


Direct Reading in ft-L 
Locking Microammeter 
Focusing 5' to x 

Small Angle 





DIRECT READING! All 
operators will obtain the 
same reading of the bright- 
Other Models Available ness of a given area. 

For Greater Sensitivity 











Special Computer for exposure determination also avail- 


able. 





Write for descriptive literature, complete specifications 
“VISIT US IN and information applying to your particular field to: 


BOOTH No. 112” PHOTO RESEARCH CORP. 


837 N. CAHUENGA BLVD. 
HOLLYWOOD 38, CALIF. 
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Automatic 
Temperature 
Control 


with BURLING 


for accurate and reliable 
temperature regu/ation. 






Model B-IC Small, 
lightweight unit, 
for temperatures 
under 800°F. 






Model F-1C Heavy 
duty unit for locally 
mounted non-indi- 
cating control, 
temperatures up to 
2000°F. 


Burling Controls for electric and 
pmeumatic systems operate through 
the variation in the expansion of dif- 
ferent solids up to 2000°F, making 
possible long and “trouble-free” in- 
stallations. Operating differentials as 
close at +1/4° may be maintained. 
The complete Burling line includes 
indicating and non-indicating types, 
choice of one, two or three switch 
models with standard, weathertight 
or explosion-proof housings and fea- 
ture simple installation. 

Burling instruments are equally well 
suited for high and low temperature 
alarms and cut-outs. 


Write for free catalog or 
consult our engineers for your 
next temperature-contro/ 


application. 





EMPERATUR 


Durtene 


INSTRUMENT pitch 


16 River Road, Chatham, Pe J. 
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one complete manual 


of commercially available 





instrumentation products 





quick reference to more than 2000 
product headings together with names 
and addresses of the suppliers of these 
scientific and industrial instruments, 
accessories, and components. 


Automation includes: 


Get your friends and 


associates to subscribe* 


Ose the ORDER FORM! 


at your fingertips 






Distribution of the 1&A Handbook & Buyers’ Guide is limited 


to Instruments & Automation subscribers. It is issued 
the 1958 edition will be published in October 1957, — 


You can receive this manual of instrumentation, plus 12 


monthly issues of Instruments & Automation ‘hi 
a » by subscribing 


The balanced coverage of an average issue of Instruments & 


8 to 10 feature articles 

news of plants and personalities 
a dozen unique applications items 
150 or more new product reviews 


200 reviews of manufacturers’ 
literature 


INSTRUMENTS & AUTOMATION 
845-1 Ridge Avenue, Pittsburgh 12, Pa. 


OK! Enter my (our) subscription(s) to the new Instru- 
ments & Automation for one year at $4.00 or at the 
special group rate shown below, which for 5 or more 
subscriptions entered together can be as low as $2 per 
year each! 
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*Regular one-year subscription price is $4.—Here’s 
how the group rate saves you money on two of 
more subscriptions sent together on one order: 
2 separate one-year subscriptions. . . . $3.00 each 
3 separate one-year subscriptions... $2.50 each 
4 separate one-year subscriptions. . . $2.25 each 
5 separate one-year subscriptions. . . . $2.00 
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> new literature 


Digital Computer Reports 


Catalog CTR 155 lists all technical in- 
formation available from the OTS collec- 
nel technical reports on digital com- 
puters. About 200 documents dated from 
1944 to 1957 are listed. OTS, U. S. Dept. 


of Commerce, Washington 25, D. C. 
Circle 20L on Readers’ Service Card 


Screen Resist for Printed Circuits 


“Supracote Blacktop No. 3’ discusses 
screen resist formulation for printed cir- 
cuits designed to withstand the action of 
akaline cleaning and plating baths without 
lifting, pitting or undercutting. Techniques 
Sales Co., Hackensack, N. J. 


Circle 21L on Readers’ Service Card 


Digital Voltmeter 


4 new 28-page booklet describes the com- 
pany’s full line of digital voltmeters, digital 
ohmmeters. a-c, d-c converters and com- 
plete data-logging systems. The book is 
illustrated with charts, diagrams and photos 
of instruments. Non-Linear Systems, Inc., 


Del Mar, Calif. 
Circle 22L on Readers’ Service Card 


Vibration Meter 


Four-page bulletin 1538C gives full in- 
formation on firm’s type 1-117 vibration 
meter which features portability, clear, di- 
rect readings as either displacement in mils 
or as velocity in inches per second, im- 
munity from transient line voltage changes, 
easy calibration, and remote indication. 
Accessories and associated equipment is 
given in addition to specifications. Con- 
solidated Electro-dynamics Corp., Pasadena, 


California. 
Circle 23L on Readers’ Service Card 


Multi-Range Pressure Switch 


Series 100. a sensitive switch for close 
control of pressure from 3 to 3000 psi, gives 
accurate control for improved productive 
efficiency within close limits and is ex- 
plosion-proof. Data sheet gives complete 
information on construction. working pres- 
sures and ordering requirements. With 
this switch, pressure adjustment may be 
made without interfering with the inside 
working mechanism. Alloy Bellows, Inc.. 
18125 Roseland Rd., Cleveland 12, Ohio. 

Circle 24L on Readers’ Service Card 


Standard Frequency Comparator 


A new frequency comparator, which saves 
calibration time by eliminating search for 
the strongest frequency standard, is de- 
scribed in Bulletin 457. Tllustrated liter- 
ature includes specifications and describes 
applications, using signal sources from sta- 
tions WWV and WWVH. A diagram il- 
lustrates time intervals and program sched- 
ules of the two stations. In addition, a 
special antenna kit. designed for optimum 
response on 2.5, 5, 10, 15 and 20 Mc is 
listed. Specific Products, 21051 Costanso 
Woodland Hills, Calif. 


Circle 25L on Readers’ Service Card 
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AUTOCOLLIMATOR 


Combustion Control Instruments 


A new 12-page condensed general cata- 
log, publication 57-687-297, discusses com- 
£. | 
bustion control and lists in some detail 
pressure, flow, temperature, level, gas anal- 
ysis instruments, receivers and controllers. 
Hays Corp., Michigan City, Michigan. 
Circle 26L on Readers’ Service Ca-d 


Phototube Catalog 


A new, 8-page illustrated catalog (25 
on phototubes and semi-conductor lead sul- 
fide photoconductive cells provides full in- 
formation, charts, and mechanical specifi- 
cations. Continental Electric Co., 6 North 
Michigan Ave., Chicago 2, IIl. 

Circle 27L on Readers’ Service Card 


OPTICAL 
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Model D-665 


FIRST PUBLIC SHOWING AT 
INSTRUMENT — AUTOMATION 
CONFERENCE & EXHIBIT IN 
CLEVELAND, SEPT. 9-13th 
SEE IT—-BOOTH 1405 


Lab Instrument Line 

Gardner Laboratory has issued a series 
of newsletters which discuss in some detail 
instruments such as impact testers, pigment 
settling gages, oil testing kits, hardness 
testers, electric ovens and furnaces, etc. 
Gardner Laboratory, Inc., Bethesda 14, 


Md. 
Circle 28L on Readers’ Service Card 


Rotary Transducer 

Unique miniature rotary transducer uses 
variable permeance inductive principle to 
meet severe environmental requirements 
and provide high accuracy and sensitivity. 
Model RT-22A-120 is detailed in a l-page 
brochure. Crescent Engineering & Re- 


search Co., El Monte, Calif. 
Circle 29L on Readers’ Service Card 










MADE BY 


DAVIDSON MANUFACTURING CO. 


WEST COVINA, CALIFORNIA 


* 


Astounding advances recently made by science and industry have created a 
need for detection of extremely small angular errors or variations for pur- 


poses of measurement, alignment or control. 


Davidson has developed this Mode! D-665 Electronic Autocollimator to 
make available to industry for the first time a truly fast, accurate and sensi- 


tive angular measuring instrument. 


Due in part to inherent sensitivity of completely transistorized elec- 
tronics, and in part to elimination of human errors which characterize use 
of standard autocollimators, the Mode! D-665 offers you a much higher 
increase in sensitivity and greatly decreased response time than you can 


find in other instruments. 


Angular readings appear automatically on a calibrated dial, one revolution 


of which equals 10 seconds of arc. 


On the same shaft as the dial, a potentiometer is mounted, across which 
operator may put up to 125 volts. A voltage proportional to the measured 
angle is then obtained between the slider and center tap. 

Two jacks are provided, across which appear either a positive or negative 
voltage, depending upon which direction the reflector is misaligned. They 
will be useful primarily in problems of alignment, when the dial is held 


motionless. 


Ability to quickly detect exceedingly small angular changes and present 


them in convenient electrical form makes a Davidson D-665 Automatic 
Electronic Autocollimator the obvious answer for a wide variety of applica- 
tions, many of which were impossible before this time. 
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> new literature 





Magnetic Tape Instrumentation 

Magnetic tape instrumentation for data 
acquisition, dat ! 
delay and programming 
fully illustrated, 16-page pamphlet. Com- 
pletely detailed are applications, typical 
antages, tape transports, 


is covered in a 


performance, adv 
tape techniques, 


| 


a storage and transfer, time | 


analog and digital meth- | 


ods and systems. A handy, clearly worded | 


glossary is also provided. 
Instrument Division, 934 Charter St., Red- 


wood City, California. 
Circle 30L on Readers’ Service Card 


Bi-metal Strip Thermostats 
Bi-metal strip thermostats for electronic 
and avionic devices and industrial appara- 


Ampex Corp., | 


tus requiring sensitive, precise control of | 


high-wattage heater loads are explained in 
bulletin 4000. The bulletin describes the 
operating principal and illustrates it with 
schematic diagrams. Ratings, construction 
design, dimensions and various terminal 
arrangements are shown. Stevens Manu- 
facturing Co., Inc., 45 N. Plymouth St., 


Lexington, Ohio. 
Circle 31L on Readers’ Service Card 


Current Drivers 

Two current drivers, type 3003 and type 
3004 are fully described and illustrated in a 
{-page brochure. These current drivers were 
designed specifically for testing square loop, 
tape wound, bobbin cores. Type 3003 pro- 
duces a negative current pulse and type 3004 
a positive current pulse. All specifications 
including rise time, duration and amplitude 
of the rectangular output current pulse are 
included. Burroughs Corp., Electronic In- 


struments Div., Philadelphia 7, Pa. 
Circle 32L on Readers’ Service Card 


Linear Accelerometer 

Fully illustrated material gives complete 
specifications and performance data on a 
viscous-damped, high-output, low null-volt- 
age a-c linear accelerometer designed for 
high performance in rugged environments. 
Standard null voltages are less than 10 mil- 
livolts and outputs up to 12 volts can be 
obtained. Damping is held relatively con- 
stant over the MIL temperature range 
without heaters. Linearity is better than 
+ 0.5% and hysteresis is less than 0.15%. 
Physical Measurements Corp., 1650 19th 
St, Santa Monica, Calif. 

Circle 33L on Readers’ Service Card 


Microvolt-ammeter 
— 203AR, 19” rack-mountable com- 
imation d-c microvoltmeter, microammeter 
and low-level d-c amplifier is partially 
transistorized and provides excellent stabil- 
ity and high imput impedance. Fifteen 
a ranges cover from 100 micro-volts 
scale to 1000 volts full scale, and 19 
urrent ranges cover from 1 milli-microam- 
= full scale to 1 ampere full scale. Im- 
ree od — megohms on the 30 my 
nomi — 100 megohms on the 
> ie mv ranges. Accuracy is 
: °%. Bulletin 16-3. KIN TEL. 5725 
earny Villa Rd.. San Diego 11, Calif 
Circle 341 on Readers’ Service Card 
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Measure 


CORROSIVE 
LIQUIDS 
ACCURATELY 





with NIAGARA 


Displacement Meters 


Now you can apply the extreme accuracy of Niagara Meters to the 
measurement of corrosive liquids. Niagara Chemical Meters of Type 
316 stainless steel offer good resistance to corrosion and can be used to 
measure caustic soda, most acids, fruit juices and similar liquids. 
Available in sizes 3 to 110 G.P.M. or in intermittent use up to 160 
G.P.M. Niagara Chemical Meters are also available for automatic 
liquid measurement and liquid flow control in hazardous or non- 


hazardous atmospheres. 


If you have corrosive liquid metering problems, let us help you. 
Mail coupon today. 


line of Niagara Meters. 


l 
BUFFALO | 
l Liquid re ee Ree eee 
METER co. <. Ee 
2934 Main Street | Name ee 
BUFFALO 14, NEW YORK : Gog 
Address 


°F 


Please send me information on the complete | 
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ULTRASONICS 











Attenuation trace of Zircaloy structural component with ultrasonic pulser operating at five megacycles. 


Testing Nuclear Materials 


Ultrasonics is employed as a new inspection tech- 
nique by electrical engineers at Bettis Atomic 
Power Division for the non-destructive testing of 
materials for nuclear power plants. In this context, 
ultrasonics refers to complex electrical equipment, 
such as high frequency pulsing circuitry, video 
circuits, and facsimile recording used to produce 
and detect sonic vibrations. 

At Bettis Atomic Power Division, electrical 
engineers design and develop this ultrashigh fre- 
quency sonic equipment, as well as auxiliary equip- 
ment consisting of new and improved types of 
recording systems and electro-mechanical scanning 
equipment. With such apparatus, engineers can 
now evaluate nuclear materials of both fuel and 
structural core components. 

One application of these techniques to nuclear 
materials concerns the determination of successful 
bonding of sandwich type fuel elements. To attain 


the correct thermal transfer property necessary 
for satisfactory operation of the reactor, a fuel 
element must be well bonded. An unbonded area 
indicates a separation between the fuel element 
cladding and the fuel filler material. A localized 
unbonded area can cause thermal hot spots, which 
are a source of accelerated corrosion in fuels and, 
correspondingly, a possible area failure within 
a reactor. 

Challenging opportunities at Bettis Atomic 
Power Division include instrumentation, control 
systems and electrical apparatus for nuclear power 
plants. We welcome inquiries from electrical engi- 
neers interested in the excellent careers offered by 
one of the leaders in the new and growing nuclear 
power industry. Please send your résumé to: Mr. 
M. J. Downey, Bettis Atomic Power Division, 
Westinghouse Electric Corporation, Box 1468, 
Department A-197, Pittsburgh 30, Pennsylvania. 


BETTIS ATOMIC POWER DIVISION 





Westinghouse 


ISA Jownnd 

















Lo 
me 


tio 
sul 
sid 
lin 
rea 
me 
me 


Ro 


Cor 


ora 
pag 
mot 
sigt 
on 

on | 
is V 
and 
stru 


Aut 


ture 
valv 
tion 
catii 
Cut 
Am 
atur 
pose 
redt 
wale 
Mfg 


A-C 
C 
pan 
furn 
able 
tric 
the | 
tem] 
wire 
listii 
to 6 
1000 
for 


Park 


Vers 
Hi 
tion 
29-A 
new 
only 
the { 
prov 
vent 
Can 
theo: 
able 
10,0 


eid 


Port! 


Sept 




















> new literature 


Low-Cost Rotameter 

Bulletin 121 details a new low-cost rota- 
meter with 150 mm scale length for greater 
readability. Built for trouble-free opera- 
tion at temperatures to 250 F and pres- 
cures to 200 psi, the instrument's rugged, 
side-plate construction resists normal pipe- 
line strain and is adjustable to front panels, 
rear panels, in-line or gang mounting. All 
metering tubes are interchangeable in one 
meter body for great flexibility. Brooks 


Rotameter Co., Lansdale, Pa. 
Circle 35L on Readers’ Service Card 


Counting Rate Meter 

Radiation Instrument Development Lab- 
oratory has just released a new Catalog 
page illustrating and completely describing 
model 511 modified Oak Ridge Q1511 de- 
sign counting rate meter. Accuracy is 1% 
on a recorder and within 3% of full scale 
on the 4” panel meter. Long term stability 
is within 25%. Panel size is 8%” by 19” 
and weight is 35 pounds. Radiation In- 
strument Development Laboratory, 5737 
South Halsted St., Chicago 21, III. 


Circle 36L on Readers’ Service Card 


Automatic Valves 

This new 12-page condensed catalog fea- 
tures firm’s complete line of automatic 
valves and enumerates main uses, installa- 
tion tips, construction features and specifi- 
cation tables for each principal series. 
Cut-away illustrations show valve design. 
Among valves listed are pressure-temper- 
ature relief valves for water; special pur- 
pose relief valves; industrial type pressure- 
reducing and regulating valves for steam, 
water, air or oil, etc. A. W. Cash Valve 


Mfg. Corp., Decatur, Ill. 
Circle 37L on Readers’ Service Card 


A-C Electric Heater Panels 


Catalog 57-S3 lists a-c electric heater 
panels for control of electric ovens and 
furnaces. Panels are designed for depend- 
able control of all types of industrial elec- 
tric furnaces and heaters. Listings provide 
the conventional control of heater loads by 
temperature sensing devices of either 2- 
wire or 3-wire high-low types. Standard 
listings are from 30 to 400 amperes and up 
to 600 volts ac; panels are available to 
1000 amperes for higher frequencies and 
for de. Automatic Switch Co., Florham 
Park, New Jersey. 

Circle 384 on Readers’ Service Card 


Vernier Potentiometers 


High accuracy and 3-terminal construc- 
tion are special features of the new type 
29-A vernier potentiometer described in a 
new l-page data sheet. Instrument requires 
only 2 turns of the control knob to cover 
the full scale of 2 resistance decades which 
Provide range and resolution equal to con- 
ventional 10-turn helical potentiometer. 
Can be used as either a potentiometer or 
theostat without modification and is avail- 
— in standard resistance values of 1000. 
Fag and 100,000 ohms. Accuracy is 
e %. Research Instrument Corp., 
ortland 6, Oregon. 
Circle 39% on Readers’ Service Card 
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“ *"* WITH PARTLOW 
THE TEMPERATURE 1S 
PRECISION-CONTROLLED 


THE PIONEER IN MERCURY THERMAL CONTROLS 


Degrees mean dollars. That’s why Partlow 
Controls are used in more and more appli- 
cations where temperature control is criti- 
cal. Their pin-point accuracy insures posi- 
tive protection for materials and equipment. 
Partlow Controls are precision-built for 


use with gas, oil, steam or water valves; 





or electrical equipment. Available in 9 


standard ranges, from —30° F. to 1100° F. 


‘ ~ 
“= 





Recording Temperature Control 


Visit us at Booth 1305-7 
BRERLBaK Se +e Instrument-Automation 
Conference & Exhibit 

THE PARTLOW CORPORATION 
Dept. 18-957, 2 Campion Road, New Hartford, N. Y. 

We'd like to know more about Partlow Temperature Controls. 

() Have representative call. [1] Send us your CONDENSED CATALOG. 

We are interested in Partlow Controls for the following applications: 








Company....... Rrnees eer yee — SS ati: TE Der 
I sacnoneiindeliiietaigiecantanmmanibeliinns 


____ ecall SS e epenetone 
Signed 


State 
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The DENSITROL is an extremely accurate, sensitive 
instrument for continuously, accurately and automati- 
cally controlling or recording the blending, mixing, sepa- 
ration, dilution or concentration of industrial process 
liquids. It quickly pays for itself because it eliminates 
operator attendance and does on a continuous basis what 


formerly was done on a batch basis. ie 
For ranges, calibrations and other specifications, write, f 
wire or call. fe 


PRECISION THERMOMETER & INSTRUMENT CO. 


1434 BRANDYWINE STREET - DEPTJR¥W> PHILA. 30, PA. + RI 6-667] 
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Parker Weld-lok 
tube fittings 
1/4 through 2” 0.D. 


Permanent joints . . . for 
extreme temperatures .. . 
corrosion conditions. 










© Simply insert tube, then 
weld. No special gripping 
fixtures. Tapered socket 
aligns and holds tube. 














® Correctly induced weld un- 
affected by vibration, shock =e 
or thermal distortion. 

© Steel, stainless steel. 

© Ask for Catalog 4370 list- 
ing shapes, sizes, 


Po rker 







Hydroule and fluid 
System components 





Order from your Parker Distributor — or Tube | 
| and Hose Fittings Division, Section 425-M, The Parker | 
| Appliance Co., 17325 Euclid Ave., Cleveland 12, Ohio | 
é 4 
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Thermco Analyzers 


for CHEMICAL PROCESS CONTRO 


THERMCO IS READY to 
Instrument Gas Processes For You! 


THERMCO HAS SUPPLIED IMPROVED 
ANALYZERS FOR THE FOLLOWING. 


. Air Rectification 

. Nitrogen Purification 
. Argon Purification 

. Chlorine Production 
. Hydrogen Production 
. Ammonia Production 









Control by gas analysis may 
help you. By Thermco's know. 
how, gas analyzers have been 
made more practical by im. 
proved reliability, time lags and 
sensitivities. Thermco analyzers 
have full control over mixing 
valves in processes operating 
24 hours a day. Complete in. 
strument panels are available, 
Inquiries are welcome. 








JOHNSON ROAD 


MICHIGAN CITY, INDIANA 1HERMCO 


LABORATORIES 






Circle 258A on Readers’ Service Card 





FIELD SERVICE 
ENGINEERS 


GROWTH OPPORTUNITIES IN 
POWER PLANT INSTRUMENTATION 














+= 





New control techniques by the power industry require 
college graduate field service engineers to supervise 
the installation of computers, telemetering, instrumen- 
tation and electronic automation equipment. 

If you are a recent electrical or mechanical engineering 
graduate (last 2 or 3 years) experienced in power 
plant instrumentation and processes, or with equivalent 
experience, you will grow from the start with this 
challenging opportunity. 

Immediate openings are in Atlanta, Cincinnati, Chi- 
cago, Houston and Philadelphia. Full salary and e&- 
penses start at the beginning of a formal concentrated 

weeks training course at our Philadelphia Plant. 


LEEDS & NORTHRUP COMPANY are _Designers— 
Engineers--Manufacturers of more than 300 Load-Fre 
quency Control installations. Producers of the world’s 
first Incremental Cost Computer Controls for the official 
Geneva Atomic Energy Reactor. 


Send Complete Resume To: 


WAYNE L. BESSELMAN 


Coordinator of Technical Employment 


LEEDS & NORTHRUP CO. 


INDUSTRIAL RELATIONS DEPT. 


4850 Stenton Avenue Philadelphia 44, Pa. 
DAvenport 9-4900 — Extension 285 
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* new literature 


Photoelectric Controls 

An extremely efficient optical system 
coupled with a unique “Cat's Eye slit 
provides a new photoelectric control with 
over 1,000 different uses. These _high- 
speed, sensitive controls which answer the 
demands of modern automation use avail- 
able light and a narrow slit which can 
easily be adjusted. Folder includes tech- 
nical data, prices and a partial list of ap- 
plications. Mason Instrument Co., 27 Elm 


Mt. Vernon, N. Y. | 
_ Circle 40L on Readers’ Service Card 


High-Temp Ceramoplastic 

“Supramica 560” ceramoplastic, mold- 
able, dimensionally stable, radiation, resist- 
ant, and capable of withstanding contin- 
uous operating temperatures in excess of 
500°C, is discussed in a 4-page brochure. 
This material, with dielectric strength, arc 
resistance and zero moisture absorption, 
has been tested at 550°C for 75 minutes 
without noticeable effect. Mycalex Corp., 
Clifton Blvd., Clifton, N. J. 


Circle 41L on Readers’ Service Card 


Small Electronic Instruments 


A new line of small-size, self balancing 
electronic potentiometers and bridges are 
made in both recording and indicating ver- 
sions, with 2 types of chassis, interchange- 
able through plug-in construction. Re- 
corder uses 3” strip chart. Four-page bul- 
letin P1271 describes 3 basic-circuit type 
instruments: a-c bridge, d-c potentio- 
meter and differential transformer balance. 
They can be equipped with a retransmit- 
ting slidewire, alarm contacts or for 2- or 
3-position electric control. Bristol Co., 


Waterbury, Connecticut. 
Circle 42L on Readers’ Service Card 


Heavy-Duty Gas Thermostat 


A heavy-duty, high-capacity gas thermo- 
stat for use in commercial and industrial 
equipment is explained in bulletin KT-815. 
Model CTS is snap-acting with temperature 
ranges up to 550°F. It is designed for use 
where quick response to temperature 
changes is required. In the %” size, it is 
rated at 133,700 BTU for manufactured 
gas, 198,000 for natural gas and 42,000 
for LP-gas. Robertshaw-Fulton Controls 
Co. 110 East Otterman St., Greensburg, 
Pennsylvania. 

Circle 43L on Readers’ Service Card 


Extending Cooling-Tower Life 


Firm has just released new 4-page data 
sheet D-57-1 which describes several meth- 
ods of combating corrosion and delignifi- 
cation in cooling towers by the use of con- 
trolled-volume pumps to meter precise quan- 
tities of chemicals to cooling water. Data 
sheet features complete details and draw- 
ings explaining continuous pH control with 
™ersemetric” pumps, acid metered in pro- 
Portion to flow rate, chemical feed with 
— level control, etc. Milton Roy 
ay wae E. Mermaid Lane, Philadelphia 

» Pennsylvania. 

Circle 44L on Readers’ Service Card 
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the First... 


COMPLETELY PORTABLE 
BATTERY-OPERATED 
Electrolytic Conductivity Recorder 


Developed especially for the purposes of record- 
ing electrolytic conductivity at locations where 
electrical power is unavailable, Industrial 
Instruments presents the first truly portable, 
battery-operated, Electrolytic Conductivity 
Recorder. 

Utilizing a clock-work mechanism for the chart 
drive, no electrical power is consumed. All elec- 
tronic portions of the recorder are completely 
transistorized minimizing battery drain over 
existing conventional units. The recorder is man- 
ufactured in a circular chart model only with a 
wide range of chart speeds available. AC Wheat- 
Stone bridge self-balancing principle has been 
incorporated into the recorder with a bridge 
frequency of 1000 cps. 

Unique circuitry keeps the current drawn from 


the batteries to a figure of less than 8.0 ma when 
the instrument is not rebalancing and approxi- 
mately 600 ma when rebalancing. Two 6 volt bat- 
teries are supplied with the instrument and are 
sufficient for two months of continuous opera- 
tion. Numerous battery packs can be supplied in 
both the dry cell and rechargeable types. 

The recorder is direct reading in micromhos 
and is available in a wide variety of ranges. Meas- 
urements of electrolytes ranging from distilled 
water to strong acids can be made. Can be sup- 
plied with either manual or automatic tempera- 
ture compensation. Unit is housed in handsome, 
drawn aluminum carrying case with handle. Case 
is gasketed and of splash-proof construction. 
Size: 13%” high X 115%e” wide and 94%” deep. 
Weight 18 (without batteries). 





























Carry it anywhere! Use it anywhere! 





Just two 6-volt batteries 
for power supply. 


Plug-in transistorized 
components. 


For complete details and specifications write today to . . . 





InduStrial Instruments: 








89 COMMERCE ROAD, CEDAR GROVE, ESSEX COUNTY, NEW JERSEY 
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ya 
engineers 


Leeds and Northrup Company wants to talk 
with you about Engineering openings in: 


@ TECHNICAL SALES 
APPLICATION ENGINEERING 
MANUFACTURING 
PRODUCT ENGINEERING 
RESEARCH & DEVELOPMENT 
SERVICE ENGINEERING 











Sy 


For over 50 years Leeds & Northrup has been 
the world’s foremost manufacturer of Automatic 
Process Control and Scientific Electrical Meas- 


uring Instrumentation. 


If you have an engineering degree and are seek- 
ing stability of employment, favorable salary 
schedules, unusual advancement opportunities 
plus other employee benefits commensurate with 





these high standards, write us today. 


Build on your past experience in any of these 
fields: 


%& ELECTRICAL MEASUREMENT & CONTROL 
OF INDUSTRIAL & PETRO-CHEMICAL 
PROCESSING 


%& POWER GENERATION & TRANSMISSION 
%& SERVO MECHANISMS 

%& DIGITAL & ANALOG COMPUTERS 

% COMBUSTION CONTROL 

%& NUCLEAR REACTORS 


Interviews will be held in 


CLEVELAND 


l 

| 

| 

. . . during week of Sept. 9th through 
| Sept. 13th. Appointments can be ar- 
| 

| 

I 


Instrument-Automation Conference and 


| 
| 
| 
| 
; 
ranged at our Exhibit Booth 1540 at the | 
| 
Exhibit. | 

J 


Send Your Resume to- 


MR. WAYNE L. BESSELMAN 
Coordinator of Technical Employment 


LEEDS & NORTHRUP CO. 


4929 Stenton Avenue 
Philadelphia 44, Pa. 
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Here’s an important new addition to the field of surface tem. 
perature instrumentation. It’s the new Alnor wall-mounted 
pyrometer with flexible arm. 

The Type R-4200 Pyrometer combines the convenience of 
a portable and the instrument protection of a wall-mounted 
unit. It enables a manufacturer with a battery of ovens, 
platens, molds, etc., to locate a surface instrument perma. 
nently at each station for production checking of surface 
temperatures. Quickly and inexpensively attached to instry. 
ment board or any wall surface. 

Available with flexible arm and choice of ten thermocoy 
in standard Fahrenheit ranges from 0-400° to 0-2000°, 
Centrigrade equivalents and special ranges, including below 
zero temp:ratures, also available. 
¢ Write for Bulletin 2569. Illinois Testing Laboratories, Inc, 
Room 542, 420 No. LaSalle St., Chicago 10, Illinois. 





PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 
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designed for 
accuracy and 
dependability where it COUNTS! 


| 

| 

| 

ROBOT-EYE Photo Electric Controls incorporate many of the | 
newest and most advanced features of electronic design om | 
component miniaturization, for greater efficiency and vers | 
tility of application. | 
| 

| 





THESE ROBOT-EYE FEATURES MEAN A HIGHER STANDARD OF OPERATION 
@ Light and cell unit—swivel © Light source utilizes low 
mounted for easy installation. bulb, operating below 
@ Miniature construction permits age for increased bulb life. 
installation in tight eae @ Unit will follow counting 
© Cell unit with cadmium sulphide tions up to 600 per minute. whe 
cell has greater life and sensitivity. © Robot-Eye unit works from 
© Simple plug-in provision in am- direct beam; reflection from objet 
plifier for light and cell unit. or mirror reflection. 

MODEL RE-3 $65.00 
MODEL REC-36 with 6 digit reset counter $88.00 


| For complete information write to Dept. ISA—PI-9 
standard INSTRUMENT CORPORATION 

! omsan of HEAT-TIMER CORPORATION | 

! 657 BROADWAY, NEW YORK 12, N.Y. | 


ln Ea maw Renae wwe 


VISIT BOOTH 855 AT ISA SHOW 
Circle 261A on Readers’ Service Card 
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> new literature 





Muirhead “Technique” 


Volume 11, number 3 of Muirhead “Tech- 
nique” contains three articles of especial 
jnterest to our readers. Articles concern 
a decade oscillator and its many applica- 
tions, noise measurements in the aircraft 
industry, and an improved optical scanning 
head for facsimile transmitters. Muirhead 
& Co., Ltd., Beckenham-Kent, England. 


Circle 45L on Readers’ Service Card 


Airborne Components Catalog 


“Airborne Components” is a 56-page 
book containing complete information on 
firm’s full line of high-performance trans- 
ducers. Instrument sections cover accelero- 
meters, pressure transducers, gyros, tem- 
perature probes and vane transducers. Also 
included is a technical data section con- 
taining valuable and previously unpub- 
lished information. G. M. Giannini & Co., 
918 E. Green St., Pasadena 7, Calif. 


Circle 46L on Readers’ Service Card 


Visual Smoke Indicator 


Company introduces a combination of 
their “Wyd Angle” periscope-type visual 
smoke indicator with an “electric eye” take- 
off in bulletin 576. Takeoff gives metered 
values of smoke with red and green signal 
lights marking the bounds of good com- 
bustion. The visual smoke shadow can be 
seen at any point within a 90° cone. The 
electric eye instrument can be at a panel 
board or at remote indicator or recorder, 
and can be attached to existing periscope 
types. Ess Instrument Co., Bergenfield, 


New Jersey. 
Circle 47L on Readers’ Service Card 


New Dynamotor 


Series 1500 dynamotor for guided missiles 
feature 100 hours brush life at 50,000 feet 
altitude, 500 hours at sea level and opera- 
tion in ambient temperatures from — 40°C 
to + 71°C standard, with special units 
available for operation up to 100°C am- 
bient. All motors listed meet military re- 
quirements. Data sheet 15F5 presents en- 
gineering drawing of typical unit in the 
series and includes a performance curve 
on efficiency versus output. Induction 
Motors Corp., 570 Main St., Westbury, 
New York. 

Circle 48L on Readers’ Service Card 


Increasing Transistor Applications 


Volume 1, number 5 “New Parameter 
News” discusses in great detail how to in- 
crease transistor applications to include 
new highs in power at high temperatures 
with a new silicon transistor. This transis- 
tor delivers 15 watts of audio frequency 
power = with less than 10% distortion — 
at 100 C. Reference sheet also lists many 
other silicon transistors, their applications 
and specifications. Semi-conductor and 

ponents Division, Texas Instruments, 


Ine, Box 312, Dallas, Texas 
Circle 49 on Readers’ Service Card 
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P&B PROGRESS 


A REVOLUTIONARY, NEW HIGH SHOCK 


} 
& 
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NOW! A latch relay that 
aun et-it-heket—m LO OPa-jelelel.e 
30, vibration to 2000 cps. 


ONLY 2.0 WATTS AT NOMINAL VOLTAGE FOR 12 MILLISECONDS 
EFFECTS ARMATURE TRANSFER 


The secret of the KG’s dramatically 
high resistance to shock and vibration 
is a permanent magnet which locks 
the armature into position. 

Tests show the contacts will open 
for no more than 80 microseconds 
during 100g shock. 





Armature transfer from one set of 
the 6PDT contacts to another can be 
madein approximately 12 milliseconds 
with only 2.0 watts at nominal volt- 
age. 

Write or wire today for complete 


technical data. 
*KG Relay Patent Pending 


STAR SERIES KG RELAY ENGINEERING RESUME 
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DESIGNATION: KG23DBH 

GENERAL: Insulating Materials: Teflon, 
glass and ceramic. 
Insulation Resistance: 100 megohms 
min, 
Breakdown Voltage: 500 V. RMS. 
Shock: 100g where contact openings less 
than 80 microseconds may be permitted. 
Vibration: 30g 5 to 2000 cycles. 
Ambient Temperature: —65°C to 
+ 125°C. 


‘= 
- 3750 a bet, 
1700 = Ne ‘33 


Weight: 13 ozs. 

Pull-in-Speed: 12 MS using 310 ohm coil 
at 24 V. DC. (25°C). 

Terminals: Two 11 pin multiple solder 
headers with hook ends for 3.20/AWG 
wires. 

Enclosures: Hermetically sealed only. 
Dimensions: 1-1 1/32 x 3.700 x.1-13/16 
(See drawing for width, etc.) 


CONTACTS: Arrangements: 6 pole double 


throw. 
Load: Dry circuit to 3 amps, 115 V. AC, 
resistive. 5 amps, 28 V. DC, resistive. 


COIL: Power: 2.0 watts at Nominal Voltage. 


Duty: Either coil may be left energized 
without damage to the relay. 
Insulation: Teflon tape. 


MOUNTINGS: Four % inch #8-32 studs on 


3% x % inch centers. 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC, 
ELECTRICAL AND REFRIGERATION DISTRIBUTORS 
See P&B Progress at Booth 734 ISA Show, Cleveland, September 9-13 


Potter & Buuntield, ine. 


PRINCETON, INDIANA Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 


ms 
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in modern scientific 


instruments often depends on controlling 
the direction of light without: Con 





DISTORTION ¢ DIFFRACTION | sion 


har‘ 


DIFFUSION pa 


cylil 
Consult the pioneers in evaporated e 
metal coatings for: 
Tew 
K 
ther 
© semi-transparent mirrors prot 


metallic and non-metallic Se 


© beam splitters at 
uri, 
® optical filters deta 
key 
Diag 
Send for our free booklet. We have experience rates 
and skill to put at your service in solving your Ine., 
individual light problem. 


® first surface mirrors 
with half-wave protection 
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SMALL PARTS 





; 


Extreme precision in the layout of grid 
systems and coordinate positions is earn- 
ing the COORDINATOGRAPH a wide- 
spread use in American industry. 


5@ NEY’'S 


IMENT 


Frank McWilliams, the genial gentleman 
pictured above can tell you all the facts 
about this remarkable instrument, if 
you'll stop to see him at AERO Booth 
407 at the I.S.A. Convention. 


Ht how the way atte coonpe fe ENGINEERED CONTACTS, SLIP RINGS & ALLOYS§ | = 
NATOGRAPH — .0015” over a 47.25” | & Ney designs and makes to customers’ specifications sliding contacts, tro] | 


distance — makes it ideal for precision 
layout of templates and comparator 


INSTRU 


3 
E: 


slip rings and assemblies, commutator segments and assemblies, brush 


charts . . . useful, too, for defining flow a and brush holder assemblies, and precious metal resistance wire. Indu 
patterns . . . for lofting, model shop and S Consult Ney’s Engineering Dept. and find out how precious metals § P 
tooling departments . . . for design of oe can improve your products. oul 
rinted circuit layouts, optical res i - 
targets and many other tees," | THE J. M, NEY COMPANY, P.O. BOX 990, DEPT. M HARTFORD 1, COMM) | cr 
as vs Specialists in Precious Metal Metallurgy since 1812 “- 
Write or phone for the new free folder t tates 
which describes applications of the Co- < prod: 
ordinatograph. " Ney has just built this 4-pag 
< modern new plant to give built 
INSTRUMENT DIVISION = you even better products om 
ce 


, > ne cag | g Ater aeviel. 
AERO SERVICE CORP. : cae i sf ae a oe und better service oon 


Photogrammetric Engineers 2 
Philadelphia 20, Pa. NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS eNEY Ad Corp 
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> new literature for time and sequence control 


version Chart for Hardness Values in automatic machinery ... 
w desk-size chart contains conver- 
ockwell tests and other 
In addition to hardness 
hart also has tables for 
Torsion Balance 


Con 


A ne 
sion data for R 
hardness scales. 
conversion, the c . 
cylindrical corrections. 


ifton, N. J. . 
a saree Be on Readers Service Card 













ILDING BLOCKS 


for 


MACHINE AUTOMATION 









Temperature Selector Switches 


Key or push-button selector switches for 





thermocouple or resistance-bulb circuits STOP CYCLE "Printed Circuit 
provide a fast, convenient means of fre- DIAL TIMERS ELECTRONIC 


quently checking bulbs, switching them 
from one instrument to another, or switch- 
ing one instrument to many different meas- 
uring points. Bulletin 24-1 discusses in 
detail various types of 2- and 3-position 
key switches and push-button switches. 
Diagrams show how each type is incorpo- 
rated into a circuit. Thermo Electric Co., 
Inc., Saddle Brook, N. J. 


Circle 51L on Readers’ Service Card 


TIMERS 


for intervals from 


-02 to 30 seconds 


for accuracy... 
flexibility ... 
instantaneous reset 
Any one of 8 contact cir- 
cuits are manually selected 
on the job by adjusting 
color coded slides. Split- 
division setting with Ver- 
nier. Rated at 25 amps, 





Direct time setting 
dial. Intervals unaf- 
| fected by normal line 
| voltage changes, vibra- 

tion, tube age, high 


115 volts a-c. Repeat ac- 

ro a ye 1% of range. 

**Verni t”"—13 + a: 
from 0-15 sec. 100-60 hrs. humidity or tempera- 

**Cycle Progress’’— 10 ture changes from _0- 
ranges from 0-120 sec. 100°F. Available with 
to 0-60 hrs. B remote dial. 





Impact Wrench Calibrator 


RP. A new 4-page brochure details perform- 
y ance characteristics and specifications of 
company’s impact wrench calibrator and 
tensile tester. Calibrator checks threaded 
fastener strength, calibrating and main- 
tenance testing for power wrenches and 
settings for assembly torque standards. 
Principles of operation of this portable, 
self-contained, hydraulic operated test unit, 
and methods by which assembly torque 
standards can be established, are also 


MULTI-CIRCUIT PROGRAMMERS 
AND SEQUENCE CONTROLS 


custom built from standard parts 






Positive snap action. Completely 
flexible. Easily and quickly ad- 
justed. Rated at 15 amps, 115 volts, 
a-c. Repeat accuracy: % of 1%. 








given. Skidmore Wilhelm Manufacturing D Electric 
Co., 442 S. Green Rd., Cleveland 21, Ohio. | C Pneumatic 
Circle 52L on Readers’ Service Card | 
Servo Digitizer TIME DELAYS CONTROLLERS 
A l-page data sheet discusses model | positive acting ... for economic con- 
SL-1004 servo digitizer which is driven by compact...instan- trol of electrically 


400 cps a-c data. Instrument features a taneous resetting heated equipment 


binary-decimal code, high performance 
fast response and unitized construction. 
Interconnections are simple, and rugged 
mechanical construction allows the instru- 
ment to withstand critical industrial and 
military environmental conditions. Velocity 
error constant is greater than 500 sec-! and 


Eliminate power loss 
. control full ON 
time as percentage of 
F one-minute cycle to 
proportion power in- 

put to load demand. Rated at 25 amps, 115 
‘volts, a-c. Standard ranges: 15, 30, and 60 


For 1 or 2 loads. Ad- 
justable or fixed peri- 
od. Rated at 10 amps, 
115 volts, a-c. Factory 
Mutual approved. 
Standard ranges from 
-75 sec. to 15 min. 














scale factor is + 10 volts rms equal to — 
ia —— shaft. Industrial Con- 
trol Co., Wyandanch, Long Island, N. Y. , 
Circle 53L on Readers’ Service Card What are your requirements ? 


Industrial X-Ray Equipment 


A series of portable industrial x-ray 
equipment, which provides highest ac- 
curacy possible for radiographic inspection | 


AUTOMATIC TIMING & CONTROLS, INC. 
formerly Automatic Temperature Control Co., Inc. 
Subsidiary of Safety Industries, inc. 

King of Prussia 13, Pa. 

















$ castings, welds and assemblies, and facili- - Means cond me literature covering: 
- improvements and repairs on metal (A) Bulletin N-11________(D) Bulletin N-101 
. ucts, is illustrated and described in a (B) Bulletin N-91_______(E) Bulletin M-11_- 
page folder. Three compact units have (C) Bulletin N-20_ (F) Bulletin J-31A__._ 
built-in high-tension transformers, simpli- N 
fied, color-coded techni h 4 . ane. ae 
face of th que charts on the quent a Sa Fe os 
of the control panels, and outstanding 
a devices for overloads, high- STREET__ sidiinnelinbdinmtatttaciie sia 
tage, etc. Mitchell Radiation Products a RR 





Cont 128 E. Washington St., Norristown, 
ennsylvania. 
Circle 54% on Readers’ Service Card 


FOREIGN SALES: ATC EXPORT DEPARTMENT, 1505 RACE ST., PHILA. 2, PA, 


Circle 266A on Readers Service Card 
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direct-current 


TACHOMETER 
GENERATOR | 


permanent-magnet 
APPLICATIONS 


O VELOCITY SERVOS ideal for use 

@s @ rate generator in servo or in- 

lege “devices where a highly 

- linear speed/voltage relationship is 
required with minimum ripple. 


© DIRECT READING TACHOMETER 
Makes an excellent tachometer 
bi _- when combined with a d-c volt- 
_ meter having proper voltage range. 


‘ 
RIS Ff 


© SPEED TRANSDUCER Ideal for 


i vse as a speed transducer in con- 
i: nection with fast response direct 
Vi FEATURES 


| © SIZE Miniature. Approx. dia. 1%". 


© LINEARITY Output voltage is pro- 
portional to speed to better than ‘2 
of 1%, 

O SPEED Excellent service life at 
12,000 rpm. Higher speeds possible. 


O QUTPUT Various models up to 
20 volts per 1,000 rpm. 


© RIPPLE The rms value will not ex- 
ceed 3% of the d-c value at any 
speed in excess of 100 rpm. 


© SRUSH LIFE Better than 20,000 
hours at 1800 rpm. 


BIDIRECTIONAL OPERATION 
Output in either direction is held to 
a “% of 1% tolerance. 


O CONSTRUCTION Aluminum hous- 
ings with protective treatment; 
stainless steel shafts; fully shielded 
ball bearings; Mylar insulation. 


SEND FOR COMPLETE DATA 
SINGLE UNITS 


lon eae 


priced lower 
in quantity 
IMMEDIATE DELIVERY 







pe et ee ee ee, eee 


PRODUCTS CO 


f 


1086 Goffle Rd., Hawthorne, N. J. 


HAwthorne 7-3100 


See us at the 1.$.A. Show—Booth 838-840 
Circle 267A on Readers’ Service Card 


Phone 


270A 


| 


> new literature 





Hardness Tester 


A new 4-page folder illustrates many out- | 


standing features of an accurate, portable, | 


30-ounce instrument which can be used in | 
any position to test the hardness of any 
size, shape or type metal. Tester eliminates 
need for calculations, clamps, jaws, base 
plates or cut samples. Accuracy is + 1.5 
on the Rockwell dial and + 5 points on 
the Brinell dial. Newage Industries, Inc., 


222 York Rd., Jenkintown, Pa. 


Circle 55L on Readers’ Service Card 


| Leak-Proof Hydraulic Systems 


Tips on specifying tubing to assure leak- 
proof hydraulic systems are given in an | 
article reprint called “What to Check When | 
Specifying Hydraulic Tubing.” The article | 
discusses the advantages of tubing over 
pipe for hydraulic lines. Illustrations show | 
boroscope examination of the inner dia- 
meter of tubing raw stock, hydrostatic test- 
ing and flare testing. Superior Tube Co., 


1730 Germantown Ave., Norristown, Pa. 
Circle 56L on Readers’ Service Card 


Metal-To-Metal Hydraulic Fittings | 


Catalog M-57 completely describes self- | 
coined metal-to-metal seals for straight hy- 
draulic fittings. Construction creates leak- 
proof contact and permits closer connec- 
tions on sub-panels. As few as 2 or as 
many as a whole bank of hydraulic lines 
can be connected side-by-side in control 
panels, valves, pumps, etc. Installation 
can be made without disconnecting the 
lines. Flodar Corp., 16911 St. Clair Ave., 
Cleveland 10, Ohio. 


Circle 57L on Readers’ Service Card 


| Ballistic Film Analyzers | 


Ballistic film analyzers, to measure linear 
distances or angles on photographic film or 
plates precisely and to convert the meas- | 
urements into digital form for read-cut 
into a lamp bank, punched cards, parr 
tape, etc., is explained in technical bil- 
Jetin CR-191. The bulletin contains a | 
block diagram showing the choice of u¢- 
cessory, input and output equipment. Cole- 
man Engineering Co., Inc., Los Angeles 16, 
California. 

Circle 58L on Readers’ Service Card 


Variable Voltage Adjustor 


Catalog VA 312 emphasizes the import- 
ance of maintaining a constant voltage to 
obtain maximum performance from elec- 
tric nowered or electric driven equipment 
and briefly covers the problem of voltage 
drop and voltage fluctuation as a result of | 
systems. Man- 


overloads on distribution 


| ually-set adjustors cover a primary range 


of 65, 75, 90, 100, 115, 130 or 145 volts | 
with output of 115 volts. Power voltage 
series are available in a primary range of | 
145, 160, 175, 195, 210, 225 or 240 volts 
with an output of 115 volts. Acme Electric 
Corp., Cuba, N. Y. 


Circle 59L on Readers’ Service Card 
















Mach” 


TOP LEVEL QUAL 

MERCURY 
PLUNGER 
RELAYS 


Moving Par 


No Exposed dr 
Sia 


U.L. Listed 





Ask for information on the 
new, silent, CA series for ug 


where greater ruggedness js 
required. Other Mack relays 
are available normally close 
or normally open for use with 
contact equipped instruments, 


ELECTRIC 

DEVICES, Nt 

38 GLENSIDE AVE, 
W YNCOTE, PA. 


Circle 268A on Readers’ Service Card 

















pins 


oB Leakproof 


Metering Valves 








Hi Vacuum to 6000 PSI. 

“O" Rings and Teflon or Nylon 
Seats are standard. 

@ Over-torquing cannot damage set 
or needle as buffer plate and me 
tering pin act as a forming die 


@ Impossible to score needle of 


seat. 

@ Lifetime Valve—can be complete- 
ly overhauled in a matter of mit 
utes without disturbing plumbing 
or mounting. 

@ The most economical valve in the 
long run. 


Write for further details. 


ROBBINS AVIATION 


1735 W. Florence Ave. 
Los Angeles 47, Calif. 








Cicle 269A on Readers’ Service Card 
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Now you can 
Have Your Gages 
Face UP or DOWN 





» new literature 


Beryllium Copper Components 


A new 12-page catalog of precision metal | 
| components for the electronic and aircraft 
| industries has just been released by special- 
| ists in beryllium copper components. Cata- 
|log includes physical, electrical, chemical, 

formability, tolerance and stress charts with 
| other data on company’s standard products. 
| H. Braun Tool & Instrument Co., Inc., 140 | 


| Fifth Ave., Hawthorne, N. J. 
Circle 60L on Readers’ Service Card 


| Waveguide Standards Wall Chart 


| A pamphlet, which can be adapted to a 
| wall chart, gives complete specifications on 
| precision waveguide components and cast- 
| ings. Included in the listing are: RMA 
| standard for rigid rectangular waveguides; 
waveguide assemblies; waveguide flanges, 
and a guide to selection of components 
with military standards. Budd-Stanley Co., | 
| Inc., Long Island City, N. Y. 
Circle 61L on Readers’ Service Card 


— 


Not affected 
by roll or 
pitch | 






Jerguson 


NEW INCLINED 
TRUSCALE 


Remote Reading Gages 


Time-Interval Measurements 


“Time Interval Measurements and How 
to Make Them” is the title of data file 112. 
Subjects covered include a description of 
time-interval meters, measurement of pulse 
width and elapsed time, low-frequency pe- | 
riod measurements, timing-relay operations, | 
Nine-page bulletin contains diagrams, 

photos and schematics. Techniques for 
using time-interval meters are also given. 
| Beckman/Berkeley Division, 2200 Wright 

Avenue, Richmond, Calif. 
| Circle 62L on Readers’ Service Card 


Have your Remote Reading Gages face 
up or down... to fit low or high installa- 
tions. Inclined Truscales built with case 
and scale inclined either upward 35° or 
downward 24°. 


Truscales give you 
accuracy of 4 of 1% 
of scale reading and 
full 180° visibility 
with scale markings 
directly on convex 
face. 


etc. 


| Ultrasonic Gaging 


Two ultrasonic testing application data 
sheets discuss the uses of the “Vidigage”, 
an ultrasonic resonance instrument for 
quick, accurate detection of corrosion and 
laminar flaws and measuring metal of plas- 
tic thicknesses. Advantages of ultrasonic 
| inspection are detailed in bulletin V-301. 
Use of the “Vidigage” requires access to 
only one surface in checking piping, oil 
| and water storage tanks, etc. Normal tol- 
|erances are within + 0.001 to + 0.005”, 
lor within + 0.0001” through the use of 
limited ranges. Branson Instruments, Inc., 
| 40 Brown House Rd., Stamford, Conn. 

Circle 63L on Readers’ Service Card 





All types of warn- 
ing signals: Flash- 
ing red scale, signal 
horns, lights and up 
to six repeaters. 


Truscale Gages inclined 
upward in fireroom 
of SS Flandre 


Truscale Gage 
inclined 
downward on 
control panel 
at Florida 
Power Corp. 


| Pressure Transducers 


| 

Specifications for Model PA203TC pres- | 
sure transducers which measure absolute | 
pressures of non-corrosive fluids are given | 
|in Bulletin PA203TC-1. Independent 
|suspension of the transducing element in- 
| sures freedom of sensitivity to stresses and 
imposed during installation 
Nominal bridge range is 350 
volts de or ac 


Send for Data Unit on Truscale 
Inclined Gages. 





distortions 
and service. 
ohms and excitation is 7 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 





100 Adams Street, Burlington, Mass. (rms) including carrier frequencies. Out- 
Offices in Major Cities put is approximately 28 millivolts full 
Boiley Meters & Controls, Ltd., London, Eng. scale open circuit at 7 volts excitation. 





trole Bailey, Paris, France 


Statham Laboratories, Inc., 12401 W. Olym- 
pic Blvd., Los Angeles 64, Calif. 
Circle 64L on Readers’ Service Card 
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[SERIES “300’] 


ELECTRONIC : 


O SPEED RANGE infinitely adjust- 
able from 0 to 2400 rpm, 


O REGULATION Better than 5% load 
regulation. 


© DUTY CYCLE Rated for continuous 
duty. 

© REMOTE CONTROL Control can be 
remote from either rectifier cabinet 
or motor, 


©O BRAKING—REVERSING Dynamic 
braking and reversing models 
available. 


©O GEARED MOTORS Both “% and '2 
hp models are available with gear 
reducers tor speeds from O to 150 
rpm and from 0 to 600 rpm. 


O TACHOMETER MODELS Other 
models available with tachometer ‘ 
control to maintain speed within 
1%. 


©O DELIVERY Both geared and un- | 
geared models available for deliv- 
ery from stock. 





SEND FOR COMPLETE DATA 


$239°° 
er Se 
% HP motor 
IMMEDIATE DELIVERY 






as TCO 28-22 


PRODUCTS C 


Reon een & ee a 


ler-T-mct-t2i(-m4-Pemal-)ai:l-1ai1- a ee 
Phone HAwthorne 7-3100 

See us at the 1.5.A. Show—Booth 838-840 
Circle 271A on Rcaders’ Service Card 
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Fast! Accurate! Economical |W @'om: °° the 1957 ISA 
GOW -MAC | Convention and Exhibit. 
GAS CHROMATOGRAPHY | We extend you a cordial 


300 C- CELLS 


Thermal Conductivity Cell | 


For C operation. Three models in brass 
or stainless steel to meet specialized applica- 






VISIT tions. Small internal volume, fast response, 
BOOTH convenient mounting, electrical connection 
1451 outside of bath. 

—— Temperature Regulated Cell 

Exhibit 


For operation at 
room temperature 
or 300°C. A com- | 
plete T/C unit 
with brass or stain- 
less steel gas flow, 
preheater, close 
temperature regu- 
lation, rapid elec- 
trical and gas con- 
nections. 








Power ‘oul and 
Control Unit 
gives five minute hook-up with 


complete circuitry for these 
From T/C cells. For catalogs or rec- 


$55 .00 ommendations, write Dept SJ 


GOV) MAAC 'SSTRUMENT Co. 


Circle 272A on Readers’ Service Card 





Circle 273A on Readers’ Service Card 








invitation to visit us at 


our Booth 519. 


Manufacturers of Manometers, Flow Meters, Lig 





uid Level Gauges, Electronic Liquid Level Con | 


trols, Hydraulic Remote Controls and Actuators 


Tamas 


3119 WEST LAKE STREET * CHICAGO 12, ILLINOIS 





HI-G TRANSDUCERS 
20-G to 2000 CYCLES 


Potentiometer outputs linear with pressure 


In limited production: 
5 PSIA 4 PSID 
15 PSIA 10 PSID 
30 PSIA ~ 25 PSID 


Resolution 0.8%, overall accuracy 1.5% 


COLVIN LABORATORIES, INC. 


364 Glenwood Avenue, East Orange, N. J. 


Electro-mechanical instrumentation for aircraft, missiles, and industry 





Circle 274A on Readers’ Service Card 





























2060, e/o ISA Journal. 





a 1 pedo —— engineers | SOLID STATE 
established 25 years, with own shop | PHYSICIST OR CHEMIST 
and warehouse, want automatic To assume responsibility for the direc- 
control, instrument or mechanical | | tion of projects studying radiation ef- 
equipment line. Calling on indus- fects on oe mg as at a 
. | national laboratory. Research atmos- 
try, engineers, contractors and | phere, stock options for senior indi- 
government. vidual. East Coast. Technical Direc- 
Paul W. Beggs & Son | tor, American Nuclear Science Corpo- 
314 7th St. ¢ San Francisco ration. 61 Broadway, New York, N. Y. 
272A 








Offers immediate long range oppor- 
tunities for 


INSTRUMENT 
APPLICATION 
ENGINEERS 


Graduate Mechanical, Chemical, and 
Electrical Engineers with Steam 
Power or Process Plant experience. 
Immediate openings in our San Fran- 
cisco, California Design Divisions. 
Liberal relocation allowances for you 
and your family plus other benefits 
Interested applicants attending the 
ISA Conference in Cleveland, Ohio, 
please contact the Employment Reg- 
ister at the Auditorium for fu 
details, or send resume to Manager 
of Employment and Placement. 


BECHTEL 
CORPORATION 
220 Bush Street 
San Francisco 4, Calif. 





as 








— 
WANTED: ENGINEERING WRITER, ' 
cellent opportunity as junior editor oo 
instrument and control ——_ 8 
graduate engineer between m. years 
work experience in electronic instruments 
or related equipment and proven ability 
technical writing. Opportunity for to Bos 
and advancement. Submit resumes 


1SA Journal 
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EMPLOYMENT & BUSINESS 


» Positions Open 

p> Positions Wanted 

. Representatives Available 
p Representatives Wanted 
p Business Opportunities 


oe 


lassified advertising . 


RATES and MECHANICAL REQUIREMENTS 


Box Number counts as one line 
30 characters and spaces per line 
10% discount on advance pay- 
ment of 3 or more insertions 
ordered at one time 
POSITIONS WANTED .60c per 
line, payable in aarance. ° 
discount 
Minimum— 
1 column inch _.--$ 138.00 


1/6 page 
(2&4 x4% deep)_-- 62.00 


COPY MUST REACH THE 
AVE., PITTSBURGH 22. 


1/4 page 

(83% x 4% deep)... 85.00 
1/3 page 

(4% x 4%) deep) ___108.00 
1/3 page 


(2% x 10 deep) 108.00 
1/2 page 
(3% x 10 deep) ~..162.00 


page 
(7 < 4% deep) —..162.00 
2/3 page 
x 10 deep)_._216.00 
1 page 
(7 x 10 deep) _...294.00 


ISA JOURNAL. GRANITE BLDG., 313 SIXTH 


THAN 10TH OF MONTH 





Con, 


| 





Sam re*s 8 ES 








ShefGec’ | | _ 
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PA. NOT LATER 
PRECEDING DATE OF PUBLICATION. 





EQUIPMENT & SUPPLIES 


> Wanted or For Sale 
> Used Equipment 
> Books — Patents 
> Materials — Services 


> Supplies — Miscellaneous 





| mae ‘Antwers to Box Number should be addressed Care of ISA Journal, Granite Bidg., 313 Sixth Ave., Pittsburgh 22, Pa. 








POSITION WANTED 


NSTR TECHNICIAN DESIRES CHAL- 
LI OPPORTUNITY for advancement. Three 
liege electronics, two years experience in 
applying and servicing large variety of industrial 
instruments and control devices to flow of air and 
materials, temperatures to 2800°F, materials level, 
pressure and weighting in transit. Box 2061, 
% ISA Journal. 














POSITION OPEN 











INSTRUMENTATION RESEARCH — Outstanding 
opportunity for physicist, research engineer or college 
professor in basic instrumentation program at the 
National Bureau of Standards. Wide choice of 
theoretical and experimental work on generalized 
problems in instrumentation—such as system errors, 
compensation techniques, signal quality, husteresis 
effects, transducer performance characteristics, etc. 
Excellent library and technical facilities, academic 
atmosphere, freedom to publish, educational oppor- 
tunities for teaching and study, travel for meetings. 


Send resume or inquiry to Office of Basic Instru- 
mentation, National Bureau of Standards, Wash- 
ington 25, D. C. 





BUSINESS OPPORTUNITY 











LOUIS NEWMARK LIMITED. a well known Brit- 
ish Firm of precision Engineers and instrument 
makers—(London area)-—are desirous of entering 
into a License agreement, or purchasing outright, 
patents relating to electrical and/or mechanical de- 
ces Of a Precision Instrument character or of a 
consumer goods nature. Adequate Capital and pro- 
duction facilities are available to ce elop, produce, 
and market suitable devices. Communications should 
be addressed to Louis Newmark Ltd., Purley Way. 
Croydon, Surrey, England, and marked for the 
attention of Major S. F. N. Neill 








ELECTRICAL ENGINEERS 
WANTED for development work 
on industrial instruments and 
automation. This involves elec- 
tronically actuated industrial 
instruments, telemetering, elec- 
tronic control and self-balancing 
recorders. Experienced Electri- 
cal Engineering graduates with 


working knowledge of servo 
mechanisms preferred. Liberal 
paid benefits including insur- 


ance, hospitalization, and pen- 
sion. Send your reply to W. D. 
McCrea, Chief Engineer, The 
Bristol Company, Waterbury 20, 
Connecticut j 


Se 


ee 











WANTED 
~ ENGINEERING WRITER 
neetiont opportunity as junior editor 
~-_' instrument and control maga- 
— —— be graduate engineer be- 
t n 25-30 years with work experience 


In electronic instr i 
e umenta F 
: tion or related 





h writin i 
gz Opportunity for 
waates and advancement. Submit 
umes to Box 2060, % ISA Journal. 














Openings available with large Mid- 
Western manufacturer of industrial 
temperature and process control in- 
struments and combustion safeguard 
equipment. 


Positions available in Systems Con- 
trols and Industrial instruments di- 
visions covering design and develop- 
ment, application engineering, as 
well as Sales and Service in factory 
branches. 


Position offers opportunities for ad- 
vancement as well as transfer to 
other departments, depending on 
qualifications and desires. Contact 
us at the Show or write direct to: 


Barber-Colman Company 
1300 Rock Street 
Rockford, Illinois 








INSTRUMENT AND 
CONTROL ENGINEER 


Application Engineer in instrumen- 
tation and control. Must be cap- 
able of engineering complete instru- 
mentation and control systems for 
conventional process or power plant 
applications and test projects. 
Salary commensurate with 
and experience. 

Will assist in instrumentation and 
control work on the fast breeder 
type reactor. Experience is essen- 
tial but does not have to be as- 
sociated with nuclear projects. 
For further information write 


ability 


P. Amerman 


ATOMIC POWER 
DEVELOPMENT 
ASSOCIATES, INC. 
1911 First Street 
Detroit 26, Michigan 




















Outstanding opportunity for a grad- 
uate engineer to direct the operation 
of a new Mechanical Development 
Group. Some functions will be to 
conceive, design and develop intri- 
cate mechanisms and_ specialized 
manufacturing and packaging equip- 
ment not otherwise available. Will 
define projects and arrange for their 
contracting to outside research and 
development agencies. Will inves- 
tigate possible applications of the 
principles of automation throughout 
the plant. We are only interested 
in a man possessing the following 
minimum qualifications: Supervisory 
experience in development work; 
knowledge of machine shop tech- 
niques; experience in packaging ma- 
chinery is highly desirable. Appli- 
cants should have a good imagina- 
tion and a genuine interest in de- 
veloping new equipment. 

Salary from $10,000.00. Liberal bene- 
fit program. Secure employment. 
Send detailed resume to: 


PARKE, DAVIS & COMPANY 
Employment Manager 
R. P. Annex, P. O. Box 118 
Detroit 32, Michigan 





INSTRUMENT 
ENGINEER 


Wyandotte has an opening for a pro- 
ject engineer with some experience 
in application studies, design and su- 
pervision of the installation of proc- 
ess instrumentation systems. This 
position offers challenging oppor- 
tunities in a wide variety of chem- 
ical and petro-chemical processes as 
well as our power generating facili- 
ties. 


Excellent salary and employee bene- 
fits in a growing company. Our 
suburban location affords fine living, 
academic, and recreational facilities 
nearby. For further information, 
contact the Wyandotte representative 
during the ISA meeting at the 
Hotel Statler in Cleveland or send 
your resume in confidence to: 


Manager, Personnel Planning 


WYANDOTTE CHEMICALS 
CORPORATION 


Wyandotte, Michigan 








September 1957 
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KIN-ELMER 


. one of America’s leading designers 
and manufacturers of electro-optical 
mechanical systems and scientific in- 
struments . . . in an area where com- 
fortable suburban living is an every 
day reality. Diversification and a gen- 
uinely non-regimented approach to 
creative imagination are mainstays of 
Perkin-Elmer policy. An excellent bal- 
ance of commercial and military proj- 
ects —— with salaries and fringe benefits 


among New England’s finest. 


Openings Exist in These Fields: 


e SENIOR OPTO-MECHANICAL 
ENGINEER (Infrared) 


e SENIOR ELECTRONICS 
ENGINEER 


e INFRARED SPECTROSCOPIST 
e SENIOR PHYSICIST 


To arrange a personal interview, while you 
are at the convention, call H. M. Moran at 
TOwer 1-8040 on September 9th, 10th or 
llth. If an interview is not convenient, send 
your resume direct to the: 





Perkin-Elmer 





NORWALK, CONNECTICUT 


Cop 7 MAIN AVENUE, ROUTE 7 














72-page GAGE anc 





CONTROL Catalo 


* 
.. tells where a 


fo use 






them.. 
..WHY 


and HOW! 


Illustrates instruments 
and gages...diagrams 
their installation 

and on-the-job use... 
charts valuable 
performance data. 


For the efficient 
measurement of com- 
bustion « draft + pressure « 
flow * vacuum °¢ co? « smoke « 
velocity « static pressure 
pressure differential « 


temperature « and others. 
C2> ualuatle book 
today { 


F. W. DWYER MFG. CO, 


P.O. BOX 373-A MICHIGAN CITY, INDIANA 
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Gurley Standard Binary Code Discs 
Now Available in Four Versions 








Gurley, manufacturer of the standard binary code disc for the 
electronics industries, is now able to supply four versions for ut 
in either photo-electric, magnetic or contact types of pickups. 

Containing concentric zones of information in the gray (te 
flected) code, the Gurley discs contain alternate clear and opaque 
sectors. Thin annular rings separating adjacent zones are opaque 
Varying patterns record up to 8192 bits of information (65,536 
on special designs! ). , 

Four coatings are available: “Type T”’— photoengraver s give 
with colloidal (black) silver, essentially grainless; “Type R” with 
etched metal coating, for reflectivity and transmission costes 
“Type M” with chemically deposited ferrous alloy possessing 
magnetic and optical transmission contrast; and “Type C"- 4 
bonded on glass for electrical contact use as well as in contrast 
optical transmission. WRITE FOR BULLETIN 7000. 


W. & L. E GURLEY e 526 Fulton St., Troy, N. % 
GURLEY since 1845 
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’ coming 
events 








*Denotes ISA Sponsored 
or Participating Meeting. 


SEPTEMBER 1957 


-13—Ca dian Association for Applied 
st, 11 7 4th Symposium, held in the | 


Victoria Museum, Ottawa, Canada. 


rt Course on “Air Pollution | 
ag a conducted by the Air Pollu- 
tion Training Section of the Dept. of 
Health, Education & Welfare, at the Rob- | 
ert A. Taft Sanitary Engineering Center. 
Contact Paul Woolrich, chief, Air Pollu- 
tion Training, R. A. Taft Sanitary Engi- | 
neering Center, 4676 Columbia Parkway, 


Cincinnati 26, Ohio. 


_ 17-18—RETMA Symposium on Numerical] 

ad Systems for Machine Tools, spon- 
sored by the Engineering Dept. at Ambas- 
sador Hotel, Los Angeles. Contact RETMA, 
Room 650, 11 W. 42nd St., New York 36, 
N.Y. 


Sept. 23-25—Sixth Annual Convention of Stand- 
ards Engineers Society, Commodore Hotel, 
New York City. Contact J. A. Caffiaux, 
Secretary SES, 11 W. 42nd St., Room 650, 
New York 36, N.Y. 


Sept. 23-25—Annual Petroleum Mechanical 
Conference, sponsored by the ASME at 
the Mayo Hotel, Tulsa, Oklahoma. Con- 
tact G. L. Farar, Box 1260, Tulsa, Okla. 


Sept. 24-25—Annual Industrial Electronics 
Symposium, sponsored by IRE and AIEE, 
Morrison Hotel, Chicago. Contact H. L.| 
Torbarino, 10 W. 35th St., Chicago 16, III. 


Sept. 25-26—Conference on Industrial Elec- 
tronics, Chicago, sponsored by PGIE, 
PGPT and AIEE. Contact E. A. Roberts, 
Union Thermoelectric Corp., 2001 Green- | 
leaf St., Evanston, Ill. | 


OCTOBER 1957 


Oct. 7-9—National Electronics Conference, | 
Sherman Hotel, Chicago. Contact J. S. 
Powers, Executive Secretary, 84 E. Ran- 
dolph St., Chicago 7, Ill. 

Cet. 7-8—Second Conference on Manufacturing 
Automation, co-sponsored by Purdue Uni- 
versity and “Automation” Magazine at 
Purdue University. Contact Editor, Auto- 
mation, Penton Bldg., Cleveland 13, Ohio. 


Oct. 7-9—International Systems Meeting at 
Statler Hotel, Los Angeles, Calif. Contact 
Leslie Matthies, 1957 International Sys- 
oe 629 S. Hill St., Los Angeles 

» Calif. 


Oct. 10-11—National Noise Abatement Sympo- 
sium, sponsored by Armour Research 
Foundation and 6 other organizations, at 
the Hotel Sherman, Chicago. Contact 
Conference Secretary, Armour Research 
Feundatica, 10 W. 35th St., Chicago 16, 


amy ay 3 IRE Restoementation Con- 
n anta, Ga., sponsored by th 
the PGI & the Atlanta Section of TRE. 
Contact Dr. B. J. Dasher, Electrical En- 
gineering Dept., Georgia Tech, Atlanta, Ga. 





Oct. 13-15—Fluid Control Institu | 
te, at West- 

ou Country Club, Rye, N.Y. Contact | 

- McCormick, Chairman of Public Rela- 
tions, Automatic Switch Co., Florham | 





Park, N.Y 


Oct. 16-18—Computers In Co 
ntrol Symposium, | 
eneored by the IRE’s PGAG @ ASME. 
- p- the Chalfonte-Haddon Hall Hotel 
pl aaa Tnotivnte op uett E. Mishkin, 
stitu - 
at. inky LY 


Oet. 16-18—IRE Canadian Convention in Toron- 


to, Canada. Contact George Sinclair, 70 


coat St., North Park P.O., Ontario, 





(Please Turn to Page 276A) | 
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TO THE 1.S.A. SHOW 


CLEVELAND AUDITORIUM 
SEPTEMBER 9-13, 1957 


Abie mel ei mi -leleka. Mm. ie ham [ek je 






... the new Frahm® Resonant Reed Relays and Oscillators ce 
together with packaged tone generator and tone detector cir- 


cuits...the wide line of Frahm Frequency Meters (= 


including the improved precision sealed types... the Biddle 


tay 


Corona Testing Equipment and hear all that’s new in 





this field for non-destructive evaluation of electrical insulation 
in transformers, cables, capacitors, and other electrical com- 
ponents for ionization starting voltage at 60 cycles... the 
improved Meg type of Megger® insulation Tester re with 
multiple switch and dual voltage facilities including double 


range megohm scale, ohm scale, and capacitance discharge 


... the new Biddle Low Resistance Ohmmeters. 





iT PAYS TO VISIT TRADE SHOWS 
Most men in management encourage trade show and conference attendance 
by their operating staffs and many attend themselves. It is perhaps the 
only way they can hear so much, and see so much that is new, in a short 
space of time. There is real economy in being able to examine hundreds of 
manufacturers’ products and sit in on shirt-sleeve sessions on everyday 
problems with practical men—specialists in their fields. 


Write for Complete Check list of Literature 19-57-1J. oon 


JAMES G. BIDDLE CoO. 


Electrical Testing Instruments * Speed Measuring Instruments 
Laboratory & Scientific Equipment 
1316 ARCH STREET, PHILADELPHIA 7, PA. 
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HEATH Hlectronic 


Analog Computer Kit 


This advanced “‘slide-rule’ ighly 
permits engineering or research personnel to simulate equations or 
physical problems electronically, and save many hours of involved 
calculation. 


Ideal for industry, research, or instructional demonstrations 
ncorporates such features as: 


© 30 coefficient potentiometers, each capable of being set with extreme accuracy. 


e 15 amplifiers using etched-metal circuit boards for quick assembly and stable 
operation. 


¢ A nulling meter for accurate setting of computer voltages. 


¢ A unique patch-board panel which enables the operator to ‘“‘see’’ his computer 
block layout. 


Because it is a kit, and you, yourself, supply the labor, you can now 
afford this instrument, which ordinarily might be out of reach eco- 


nomically. Write for full details today! 


Save money with HEATHKITS 


Now for the first time, the cost of this highly accurate, time and 
work-saving computer need not rule out its use—You assemble it 
yourself and save hundreds of dollars. 


FREE CATALOG also available describ 
ing test equipment, ham gear, and hi-f 
equipment in kit form. Write for your 
copy today! 


FREE 
FOLDER 








HEATH COMPANY 
A Subsidiary of Daystrom Inc 
BENTON HARBOR 35, MICH. 


name 
a(idress 
city & zone 
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(Continued from Page 2754) 


Oct. 17-18—National Conference on 
Hydraulics, sponsored by Armour 
Foundation & Illinois Institue sat 
nology at the Hotel Sherman Tea, 
Contact Armour Research Founda 
W. 35th St., Chicago 16, 5 


Oct. 21-23—Conference of Pow Division 
ASME at the Hotel Americus q 
Pa. Contact L. S. Dennegar ASME 
W. 39th St., New York, N. Y. ys 


Oct. 23-24—Computer Applicatio; 
in Chicago. Contact H. “a 
Armour Research Foundation, fj, |, 
stitute of Technology, 10 WwW. 35th 
New York 22, N. Y. 


Oct. 24-25—Annual Display of A iation 
trical Equipment, Pan Pacific A 
Los Angeles, Calif., sponsored by 
Electrical Society. 

Oct. 28-29—IRE East Coast Ae 
Navigation Conference in Baltimore yt 
Contact Joseph General, 6019 Highest, 
Ave., Baltimore, Md. 

Oct. 28-31—2nd Winter Meeting of 
can Nuclear Society, Henry Hiudens wt 
New York. Contact John Burt Lyx 
Mathes, Inc., 260 Madison Ave., New Yat 
16, N. Y. —— 


Oct. 28-31—Annual Conference and Trade Pair 
of Atomic Industry, Plaza Hotel and Col. 
seum in New York. Contact D. J, 
Atomic Industrial Forum, Ine., 3 E, jij 
St., New York 22, N. Y. 


Oct. 30-31—Annual Technical Meeting of Ble. 
tronic Devices Group, IRE, Shorehar 
Hotel, Washington, D.C. Contact 7, 
Liimatainen, 5415 Connecticut Ave. NW 
Washington, D.C. is 


Oct. 31-Nov. 1—4th Annual Meeting of 
PGNS at the Henry Hudson Hotel, Ne 
York. Contact W. A. Higinbothm 
Brookhaven National Laboratories, Upim, 
mm. Us 


I 


Fore 


if 


NOVEMBER 1957 


Nov. 2-10—InterKama-International Congre 
and Exhibit of Measuring Instramentatin 
and Automation in Dusseldorf, Germany, 
Contact Nordwestdeutche  Ausstellung 
Gesellschaft, m.b. H., Ehrenhof 4, Duss. 
dorf, West Germany. 


Nov. 3-8—International Conference on No 
Destructive Testing, Morrison Hotel, (hi 
cago, Ill. Contact Dr. G. H. Tenney, & 
47th St., Los Alamos, N. Mexico. 


Nov. 5-7—1957 Guided Missile Reliability Sy- 
posium at the Naval Air Missile Ta 
Center, Point Mugu, Calif. 


x Nov. 6-8—10th Annual Conference on Ble 
trical Techniques in Medicine & Biology, 
co-sponsored by ISA & AIEE in Bostm, 
Mass. Contact Dr. Duncan Holaday, & 
lumbia U., College of Physicians & Sx 
geons, 630 W. 168th St., New York % 
N.*e 


*&Nov. 7-8—Seventh Annual Symposium ¢ 
ISA’s Philadelphia Section. Entitled “Ne 
Ideas in Instrumentation Evolved frm 
Nuclear Developments.” Contact Ware 
Brand, Conoflow Corp., 2100 Arch & 
Philadelphia 8, Pa. 


Nov. 7-8—Third Electronics Business System 
Conference, sponsored by Western Division 
of the National Machine Accountants At 
sociation, at the U. S. Grant Hotel in Sa 
Diego, Calif., Contact G. M. Blakesle 
P. O. Box 1448, San Diego, Calif. 


Nov. 7-8—Louisiana Polytechnic Institale 
Sixth Annual Instrumentation Conferm# 
at Ruston, Louisiana. Contact S. Bu 
gerly, L.P.I., Ruston, Louisiana. 


Nov. 11—Plastics for Air-borne Electrosit 
Regional Technical Conference, & 
by the Society of Plastics Engineers, # 
the Ambassador Hotel, Los Angeles, Cali! 
Contact L. J. Costanza, 8017 Holy Cros 
Place, Los Angeles 47, Calif. 


Nov. 11-13—Third Instrument Conference # 
Exhibit, Biltmore Hotel, Atlanta, & 
sponsored by the Baltimore Sectiot 
PGANE. 

Nov. 13-14—Air. Pollution Conference, © 
sponsored by the Armour Research “4 
dation & Midwestern Air Pollution 
vention Association in Chicago. &. 
Conference Sec., A.R.F., 10 W. 3 
Chicago 16, Ill. 

Nov. 13-14—Mid-America Electronics os 
tion, sponsored by IRE at Munici 
torium, Kansas City, Mo. Contact is 
McCall, Central Technical Institute, 

& Wyandotte, Kansas City, Mo. 
(Please Turn to Page 278A) 
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this is a record of leadership 
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This Visicorder Oscillograph record* is a symbol 
of the leadership that is typical of Honeywell engi- 
neering. In laboratories all over the world the Visi- 
corder’s instantly-readable direct records are show- 
ing the way to new advances in rocketry, control, 
computing, product design and component test, 
and in nuclear research. 


The Model 906 Visicorder is years ahead of the 
trend. It is the first recording oscillograph that 
combines the convenience of direct recording with 
the high frequencies and sensitivities of photo- 
graphic-type instruments. The Visicorder alone 
among oscillographs makes it possible for you to 
monitor high-speed variables as they go on the 
record. 
To record directly the high frequency variables you 
need to study, use the Visicorder Oscillograph. Call 
your nearest Minneapolis- Honeywell Industrial 
Sales Office for demonstation. 

*reproduced half size 


Minneapolis-Honeywell Regulator Co., Heiland Divi- 
sion, 5200 East Evans Avenue, Denver 22, Colorado. 


Reference Data: Write for Visicorder Bulletin 





MIENNEAP OLLI S 


Honeywell 
Heiloud Division, 
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SK “SAFEGUARD” ROTAMETERS 


St 


now 
available é 
with 


PVC 
END 
FITTINGS 


New Bulletin 18RG describes 
SK’s line of “Safeguard” 
Rotarmeters and gives detailed 
instructions for liquid 

and gas sizing. A specia/ 
sheet /ists fluids for 

which PVC is recommended. 
Send for your copy. 


eo Schutte 


MANUFACTURING ENGINEERS SINCE 


if 


SK “Safeguard” Rotameters with Polyvinyl 
Chloride (PVC) end fittings are now avail- 
able for measuring the flow of hydrochloric 
acid, sulphuric acid, and the many other 
chemicals for which PVC is recommended. 
As a matter of fact, these new Rotameters 
are already being used for corrosive fluid 
service with excellent results. 

Two facts regarding this new PVC 
“Safeguard” Rotameter are of particular 
importance. 

First, this instrument provides a Rota- 
meter with chemical resistant end fittings 
and rotor at much less cost than a similar 
instrument with these components made of 
other special corrosion resistant materials. 

Second, the Fig. 18275 “PVC” Rotameter 
incorporates all of the features of the SK 
“Safeguard” line—one piece fabricated steel 
case, tube and rotor versatility, heavy safety 
glass windows, adaptability to panel mount- 
ing and to electric or pneumatic transmis- 
sion for remote recording and controlling of 
fluid flow, and others. 


6 and koerl mg 


ZSCOMPANY 
1876 


2253 State Road, Cornwelis Heights, Bucks County, Pa. 


RANSFER APPARATUS: Ask f 1 Bullet 


)-1. ROTAMETERS & FLOW INDICATORS: Ask 
HT-1. GEAR PUMPS: Ask 
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Nov. 13-15—Annual M 
Conference on Standant, — 
the American Standards 
the St. Francis Hotel, Sen J 
Calif., Contact D. E. Denton 
Standards Association, 70 E. 
~ ae York 17, Be 

18-21—Conference on M 
"aan Materials in Washi 
sponsored by the American } 
Electrical Engineers and A 
cal Engineers, IRE and the ¢ 
Naval Research. Contact L, R. 
U. S. Naval Ordnance Lab., 
Silver Spring, Md. 


DECEMBER 1957 


Dec. 1-6—Annual Meeting of the 
Hotel, New York. Contact D. 
Jougall, 29 W. 39th St., 
eS New Y, 


Dec. 2-5—American Rocket Society \ 
Meeting in New York. Contact 
Harford, 500 Fifth Ave., New Yop 


¥. 

Dec. 6-16—First Salon de l’Auto 
sored by “Automation” in Paris 
des Expositions, Porte de V 1} 
tact Commissariat General dy 
l’'Automation, 13 rue de Liege 
France. K 

Dec. 8-1l—Annual Meeting of the 
Conrad Hilton Hotel, Chicago, 
Henry F. Nolting, Standard Oi] Ge, 
New York Ave., Whiting, Ind. 

Dec. 9-13—1957 Eastern Joint C 
ference & Exhibit, Sheraton Park ] 
Washington, D. C., sponsored by 
Association for Computing 
AIEE. Contact Malcolm B. 
cil for Economic & Industry 
Inc., Arlington 2, Va. 

Dec. 18-19—RETMA Conference on 
ability of Electronic Equipment, Up 
ty of Southern California, Los 
Contact J. A. Caffiaux, 
neering Dept., 650 Salmon Tower, 
44nd St., New York 36, N.Y. : 

Dec. 26-31—Annual Meeting of the 
Society for the Advancement of 
held in Indianapolis, Ind. ‘tact | 
mond L. Taylor, 1515 Massachusetts | 
N.W., Washington 5, D. C. 


JANUARY 1958 
*Jan.—2nd Yankee Instrument Fair J 
posium, sponsored by the Boston S¢ 
ISA in Boston, Mass. 


FEBRUARY 1958 


% Feb.—National Canners Association 
ISA Food Division participating, 

*Feb. 3-4—National Conference on 
and Trends in Chemical and 
Instrumentation, presented by the Che 
and Petroleum Division and i 
ISA. Contact Carl Sanders, EL 
deNemours & Co., Inc., 
Wilmington 98, Del. 


MARCH 1958 


*%Mar. 30-April 2—ASME-IRD 
Self-Optimizing Control, 
Control Systems Division 
To be held in Newark, Del. 

*%March 17-21—Nuclear Congress, Int 
Amphitheater, Chicago. Contact 
Dever, ISA Program Chairman, 
polis-Honeywell Regulator Co., 

Range St., Philadelphia 20, Pa. 


APRIL 1958 
x April 1—Tenth Annual New Jersey 
sium on Control Systems 
be held in Newark, N. J., & 
the New Jersey Section of ISA. 


MAY 1958 
%May—lInstrument Methods of Anslysis, I 
ton, Texas, sponsored by the ISA 
sis Instrumentation Division. 4 
*May—Instrument & Aute atic © 
Power Systems—Today & Tomorrow, 
sored by the ISA Power Di ; 


York. 

*&kMay 4-7—Fourth National Flight Test 
posium, sponsored by ISA at the 
Sheraton Hotel, New York City. 
tact Ralph H. Tripp, Grumman 
Engineering Corp., Bethpage, L. 1,3 
York. 


JUNE 1958 
*June—Summer Meeting, Society of 
ISA Transportation ° 


tive Engineers, 
participating. 


SEPTEMBER 1958 
Sept. 15-19—Thirteenth Annual IA% 
ment-Automation Conference 
sponsored by the ISA Techn 
Philadelphia, Pa 


ISA J 
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